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Region III
799 Roosevelt Road-
Glen Ellyn, Illinois 60137
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Re NRC License Number 24-18733-02

'
Dear Sirs

..

We recently replaced our Cobalt-60 source in our AECL Theratron 'l
700 Cobalt-60 treatment unit. Please find enclosed a copy of the
Teletherapy Survey Report and the Calibration Report of.the
Cobalt-60 unit following replacement of the source.

7

If there are any questions or problems, please do not hesitate to
contact us at (417) 257-7002.
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Sincerely
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Liep T. Tio, M.D.
Radiation Oncologist
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TELETHERAPY CALIBRATION REPORT.

Facility:
Radiation Oncology Center
Doctors' Pavilion
1115 Alaska Ave, Suite 116
West Plains, Missouri 65775

License number: 24-18733-02

Performed By:
Dennis Frieda, Ph.D.
Radiological Physicist (ABR)
3135 East Redbud
Springfield, MO 65804

|

On March 25-26, 1994, a complete calibration was performed on the
A.E.C.L. Theratron 780 Teletherapy unit, serial no. 86, located in the
Radiation Oncology Center, West Plains, Missouri. This unit is an isocentric
Cobalt-60 teletherapy unit with a rotational isocenter of 80 centimeters. The
unit has a newly installed Cobalt-60 source, serial no. S-4714, issued under
NRC license no. 24-18733-02 with an initial activity of 7988 curies on March
4,1994. The unit is located in the Radiation Oncology Center, Doctors'
Pavilion,1115 Alaska Avenue, Suite 116, West Plains, Missouri, 65775, phone
(417)257-7082. The unit is under the supervision of Liep Tiong Tio, MD.

This report is a complete calibration of the above unit performed by
Dennis Frieda, Ph.D. The calibration was performed using an NEL Farmer
Dosemeter Model 2570SA2, serial no. 602, with an NEL (Farmer) Chamber
Model 2571, serial no.1063, which were last calibrated at the Accredited
Dosimetry Calibration Laboratory, M. D. Anderson Hospital and Tumor
Institute, Houston, Texas, on September 23, 1992.

A summary of the calibration findings follows with a copy of complete-
calibration data included in the appendix.

1. Equipment Evaluation

A. Control Console

1. The control console is located in an adjacent room with
means provided for visual observation of the patient and
control console from the same position. Means is also
provided for oral communication between the patient and the
control room. Patients are not to be treated unless visual
and oral contact can be made with the patient at all times.
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2. A key. lock is provided on the control console to prevent )
-

unauthorized use.- It is also not possible to activate the l
unit or beam from inside the treatment room. )

3. Lights are located on the control console to indicate when I
the console is ON and when the source is in the ON position. l

1
'

4. The control console has a timer to terminate exposure after
a preset time. Means is also provided on the control
console for the operator to terminate exposure at any time.

5. Emergency procedures are posted at the control console.

6. Emergency shut-off push buttons are provided on the
control console and in the treatment room.

7. The door to the teletherapy treatment room is posted with
a " Grave Danger - Very High Radiation Area" and a
" Caution - Radioactive Materials" sign.

B. Interlocks and other warning lights and devices.

1. Lights are located on the control console, above the door
to the treatment room and in the' treatment room on the
gantry head that indicate when the control console in ON
and when the source is in the ON position.

2. Interlocks are provided such that the beam cannot be
turned on if the door is open. If the door to the
treatment room is opened while the beam is ON, the
source will automatically return to the OFF position and
cannot be turned ON until reset at the control console.

3. A radiation monitor is provided in the treatment room
that emits a flashing red light that can be seen from the
treatment room entrance when the source is ON. The
monitor is provided with a working battery back-up.

4. A headlock is provided such that the source port can only
be directed at the beam stopper.

5. No interlocks are provided for the wedges or blocking trays.

C. Mechanical Alignment

1. The coincidence of the central axis of the light field, the
cross hairs, and the mechanical axis of the collimator
assembly were checked and found to agree within 1.5 mm.
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- 2. The field size indicators are analog and were found to be
accurate to within 2 mm of the light field at 80
centimenters over the range of use.

3. The mechanical and optical distance indicators were
checked and found to agree to within 1.5 mm with the
rotational isocenter of the unit. The optical distance
indicator was found to be accurate to within 2 mm. with
actual distances from the source for distances of 60 to 100
centimeters.

4. Films were exposed at 80 cm. SSD with 0.5 cm. of acrylic
over the film and the edges of the actual radiation field
was defined as the 50% isodensity as compared to the
central axis isodensity. The radiation field edge verses
light field edge were found to agree to within 1.5 mm. on
all sides over the range of use.

II. Measurements

A. Beam Direction Dependence

The source output was found to exhibit a negilible variation
(10.1%) with beam (gantry) direction.

B. Field Flatness / Symmetry
>

Scans were performed in both the in plane and cross plane
directions for 10X10 and 20X20 fields. Field flatness and
symmetry were found to be satisfactory.

C. Timer

1. The timer accuracy was measured with a stop watch.
Both timer accuracy and linearity were found to be
satisfactory over the useful clinical range.

2. The source was found to exhibit a timer delay of -0.017
minute. Thus 0.017 minute should be added to the
calculated timer setting for each OFF-ON-OFF movement ;

of the source. i

D. Central Axis Depth Dose -

The table of Percentage Depth Dose data in use was taken
from Supplement No.17, " Central Axis Depth Dose Data for Use
in Radiotherapy", British Journal of Radiology; 1983. The
data was checked with measurements at depths of 5,10, and
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. 15 centimeters in a water phantom for field sizes of 6X6,

10x10 and 20x20 centimeters. The normalized calculated
percent depth dose values were found to agree with table
values to within 0.6% and indicate that the data in use is an I

appropriate choice for the unit. A table of the Tissue-Air !
Ratios (TAR) in use and also taken from Supplement No.17 is i
also provided.

A table of Tissue-Maximum Ratios (TMR) calculated from the :

Tissue-Air Ratio data is also provided, i

E. Dose Rate Calibration

The absorbed dose rate to tissue at dmax (depth of maximal
dose) was determined from measurements at 5 centimeters in
water for a 10x10 cm2 field with an 80 centimeter source to
surface distance (SSD). Using calculation methods of AAPM
Protocol Task Group 21 (Dec.,'83), the dose rate at dmax is
given by:

Dmax = (M/U) N , (L/p) Pwall P on Prept (100/Px) P ssuei tiga

where

M is the average of readings of the field instrument
corrected for temperature and pressure;

U is the monitor unit, in this case, time (minutes),
corrected for any end errors;

j

N is the cavity gas calibration factor; !gas

(L/p)ex. air is the mean restricted collision mass stopping
power for medium (water) to air for Cobalt-60;

Pw att is the correction for attenuation and scatter for the
wall of the chamber;

l

Pion is the correction for ion-collection efficiency;

Prept is the factor that corrects for replacement.of phantom ]
material by an ionization chamber; |

Pg is the percent depth dose at the point of measurement
for selected field size and SSD; and

P ssue is the factor that corrects dose to water to dose to !ti
tissue (Pussu, =0,99). |

Page 4
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IUsing this formulation, the measured absorbed dose rate to tissue,

with full backscater at dmax for a 10x10 cm2 field at 80 cm SSD is:
!

Dmax = 215.7 cGy/ minute on March 26,1994 I
1

with a timer delay of -0.017 minute.
,

l

A table of decay corrected dose rates in tissue at dmax for a
10x10 cm2 field at 80 cm SSD, for the next 12 months (April,1994 |
thru March,1995) is provided.

F. TLD Calibration Check

A check of the calibrated dose rate was made using TLDs from i
'

Radiation Dosimetry Services, The University of Texas M.D.
Anderson Cancer Center. The TLDs have been returned to them for
analysis and results are pending.

G. Field Size Dependence

The variation in output was measured over the range of |

field sizes at 80 cm SSD. Measurements were made at 5 cm
depth in water, corrected for percent depth dose to dmax, and
normalized to a 10X10 cm2 field. The measured values vary
from previous calibrated values (ie, values obtained with the
previous source) by 0.5% or less with the larger variations
occuring at larger field sizes. A table of Output Factors that
uses the TAR (0.5) values (provided in the Tissue-Air Ratio
table) to separate out a normalized collimator factor (Sc) and -
treatment area factor (S ) is provided for clinical use.p

H. Inverse Square Correction

The virtual source position was determined and found to agree to
within 0.7 cm of the expected source position. Using inverse square,
a source to isocenter distance of 80 cm is appropriate and accurate to
within 0.4% for source to surface distances between 70 and 100 cm.

1. Transmission Factors

Transmission factors for the solid acrlyic blocking tray and the-
large (10w) 30, 45 and 60 degree wedges were measured in water at
5.0 cm depth. The measured values agreed with previous calibrated
values (ie. values obtained with the previous source). A table of
the values in clinical use -is provided.

Page 5
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- J. Arm Speed Calibration

The actual degrees rotated per minute verse arm speed setting was
determined. The rotational speeds were found to differ slightly for
motion in the counterclockwise (CCW) direction verses clockwise (CW)
motion. For arm speed settings between 0.3 to 0.9, the following
equations may be use to determine the arc speed setting:

CCW: y = 0.00224x + 0.1266 for 75 s x s 340
CW: y = 0.00228x + 0.1053

where x = degree / min.
y = arm speed setting

a
.,

Dennis Frieda, Ph.D.
Radiological Physicist (ABR)

l
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DECAY- CORRECTED DOSE RATES 0''

. AECL Theratron-780 Cobalt-60 Teletherapy-'

"

Radiation Oncology Center
West Plains, Missouri

10 X 10 CM FIELD, 80 CM SSD
CAllBRA7ED OUTPUT * = 215.7 cGy/ minute

at Dmt4x in tissue with full backscatter
on March 26,1994

,

'

Decay Correctedt
Month -Output * (rads / minute)

April-1994 214.1

May-1994 211.8

June-1994 209.5
:

July-1994 207.2

August-1994 204.9

September-1994 202.7

October-1994 200.5'

November-1994 198.2

December-1994 196.1

January-1995 193.9

February-1995 191.8

March-1995 189.8

* Includes timer error of -0.017 minute.

1 Decay corrected to the 15th of each month..:

;
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MEASURED TRANSMISSION FACTORS *

AECL Theratron 780 Cobalt-60 Teletherapy
Radiation Oncology Center

West Plains, Missouri

BLOCKING TRAYS

Measured Previous'
Factor Factor

Solid Plastic Tray 0.958 0.958

WEDGES

Measured Previous'
Factor Factor

30' Wedge (10W x 15) 0.713 0.713

45' Wedge (10W x 15) 0.578 0.578
,

l

60* Wedge (10W x 15) 0.412 0.412 j
|

|

Transmission factor = Dose rate with absorber*

Dose rate without absorber
>

Measurement made at 5 cm depth in water phantom.

' Previous refers to clinical values using the old (replaced) source.

!
,
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NORMALIZED MEASURED OUTPUT FACTORS-

Theratron 780 Cobalt-60 Teletherapy
Radiation Oncology Center

West Plains, Missouri

Field Size Measured Previous'
(cm x cm) Output Factor * Output Factor *

4.9 x 5.7 0.957 0.956

6.0'x 6.0 0.964 0.966

7.0 X 7.0 0.973 0.973

8.0 x 8.0 0.983 0.983

9.0 x 9.0 0.993 0.993

10.0 x 10.0 1.000 1.000

12.0 x 12.0 1.017 1.017

14.0 x 14.0 1.032 1.031

16.0 x 16.0 1.046 1.042

18.0 x 18.0 1.055 1.052

20.0 x 20.0 1.062 1.059

22.0 x 22.0 1.071 1.067

24.0 x 24.0. 1.078 1.073

25.0 x 25.0 1.081. 1.076

30.0 x 30.0 1.086 1.081'

35.0 x 35.0 1.084 1.080

Measurements made at 5 cm depth in water phantom with _80.cm SSD'

and normalized to 10 x 10 cm2 field.

' Previous refers to clinical values using the old (replaced) source.

Page-9
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TRANSMISSION FACTORS *

AECL Theratron 780 Cobalt-60 Teletherapy
Radiation Oncology Center

West Plains, Missouri

BLOCKING TRAYS

Solid Plastic Tray 0.958

!
l

i

1

|
.

WEDGES

30' Wedge (10W x 15) 0.713 |

45* Wedge (10W x 15) 0.578
i

'60* Wedge (10W x 15) 0.~412 |
|

1
i

i

* Transmission factor = ' Dose rate with absorber
-|

Dose rate without absorber
.

|

Measurement made at 5 cm depth in . water phantom
d

'Page:11
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OUTPUT FACTORS
~

AECL Theratron 780 Cobalt-60 Teletherapy
Radiation Oncology Center

West Plains, Missouri

Field Size Collimator Treatment Area Total Output

(cm x cm) Factor (Sc) Factor (S ) Factor (Sc,p)p
'5.0 x 5.0 0.970 0.984 0.954

6.0 x 6.0 0.976 0.987 0.964
~ 7.0 x 7.0 0.983 0.990 0.973

8.0 x 8.0 0.989 0.994 0.983

9.0 x 9.0 0.995 0.998 0.993

10.0 x 10.0 1.000 1.000 1.000

11.0 x 11.0 1.006 1.003 1.009

12.0 x 12.0 1.011 1.006 1.017

13.0 x 13.0 1.017 1.008 1.025

14.0 x 14.0 1.021 1.011 1.032

15.0 x 15.0 1.025 1.014 1.039

16.0 x 16.0 1.030 1.015 1.046

17.0 x 17.0 1.033 1.017 1.051

18.0 x 18,0 1.035 1.019 1.055

19.0 x 19.0 1.036 1.021 1.059

20.0 x 20.0 1.038 1.023 1.062

21.0 x 21.0 1.041 1.025 1.067
,

22.0 x 22.0 l'.044 1.026 1.071-

23.0 x 23.0 1;046 1.027 1.075.-

24.0 x 24.0- 1.048- 1.029 1.078
'

25.0 x 25.0 1.050 1.030 1.081

30.0 x 30.0 1.050 1.034 1.086

35.0 x 35.0 1.045. 1.038 1.084
,

.Page 12
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AECL THERATRON 780 COBALT-60 TAR TABLE ,

Field Size 4x4 5x5 6x6 7x7 8x8 9x9 10x10 11x11 12x12 13x13 14x14 15x15 16x16 17x17 18x 18 19x 19 20x20 Field Size
Depth,cm Depth, cm-

0.5 1.014 1.018 1.022 1.025 1.029 1.033 1.035 1.038 1.041 1.044 1.0 46 1.049 1.051 1.053 1.055 1.057 1.059 05
1.0 0.998 1.004 1.011 1.016 1.021 1.025 1.029 1.032 1.035 1.038 1,041 1.044 1.046 1.048 1.050 1.052 1.054 1.0
2.0 0.961 0.972 0.981 0.988 0.994 0.999 1.005 1.009 1.013 1.017 1.020 1.024 1.026 1.029 1.031 1.034 1.036 2.0
3.0 0.919 0.932 0.944 0.953 0.961 0.968 0.974 0.979 0.984 0.988 0.992 0.996 0.999 1.003 1.006 1.010 1.013 3.0
4.0 0B77 0.892 0.905 0.915 0 925 0.933 0.940 0.947 0.953 0.958 0.962 0.967 0.971 0.974 0.978 0.981 0.985 4.0
5.0 0332 0.849 0.864 0.876 0.888 0.897 0.905 0.912 0.919 0.925 0.930 0.936 0.940 0.944 0.949 0.953 0.957 5.0 .

6.0 0.787 0.805 0.820 0.835 0.847 0.858 0.868 0.876 0E84 0.891 0.897 0.904 0.908 0.912 0.917 0.921 0.925 6.0 i

7.0 0.743 0.763 0.780 0.795 0.dO8 0.820 0.830 0.839 0248 0.855 0.863 0B70 0375 0.879 0.884 0.888 0B93 7.0
8.0 0.702 0.721 0.738 0.754 0.768 0.780 0.791 0.801 OB10 0.818 0.826 0.834 0.839 0.845 0.850 0.856 0.861 8.0
9.0 0460 0.680 0.699 0.715 0.729 0.742 0.755 0.765 0.775 0.783 0.791 0.799 0.805 0.811 0.816 0.822 0E28 9.0,

10.0 0520 0.642 0.659 0.676 0.692 0.706 0.718 0.728 0.738 0.747 0.756 0.765 0.771 0.777 0.783 0.789 0.795 10.0

11.0 0585 0.604 0.623 0.639 0.654 0.663 0.680 0.691 0.702 0.711 0.720 0.729 0.736 0.742 0.749 0.755 0.762 11.0
12.0 0550 0.570 0.587 0.603 0.618 0.632 0.646 0.657 0.668 0.677 0.687 0.696 0.703 0.710 0.7 16 0.723 0.730 12.0
13.0 0517 0.536 0.553 0.569 0584 0.598 0.612 0.624 0435 0.644 0.654 0.663 0.670 0.677 0.685 0.692 0.699 13.0
14.0 OA87 0.505 0.521 0.539 0553 0.566 0.579 0.591 0602 0.611 0.621 0.630 0638 0.645 0.653 0.660 0.668 14.0
15.0 OA57 0.474 0.491 0507 0520 0.533 0547 0.559 0571 0.581 0.590 0.600 0.608 0.615 0.623 0.630 0.638 15.0

16.0 0431 0.448 0.463 OA77 0.491 0.505 0.518 0.530 0542 0.552 0.561 0571 0579 0.586 0.594 0.601 0.609 16.0
17.0 OA03 OA20 OA36 OA50 0.463 0.477 0.490 0501 0512 0.522 0.532 0.542 0550 0557 0.565 0572 0580 17.0
18.0 0380 0.395 OA10 OA25 0439 0.451 OA63 OA74 0 485 OA95 0.504 0.514 0522 0.530 0537 0.545 0.553 18.0
19.0 0356 0.370 0.385 0.399 0.412 0.425 0.438 0.449 OA59 0.469 OA78 OA88 OA96 0.503 0511 0518 0526 19.0
20.0 0.335 0.348 0.362 0.375 0.387 0.399 0.411 OA22 0.433 OA43 0.452 OA62 OA70 0.477 0.485 OA92 0.500 20.0

21.0 0.316 0.328 0.342 0.354 0.366 0.378 0.389 0.400 OA11 OA20 OA30 0.439 0.447 OAS4 OA62 OA69 OA77 21.0
22.0 0297 0.308 0.321 0.333 0.344 0.356 0.367 0.378 0.388 0.397 0.407 O A16 0A23 0.431 0.438 0.446 OA53 22.0
23.0 0279 0.290 0.303 0.314 0.325 0.336 0.347 0.357 0367 0.376 0.385 0.395 0.402 OA09 0.416 OA24 0.431 23.0
24.0 0260 0.272 0.284 0.295 0305 0.316 0.326 0.336 0.346 0.355 0.364 0.373 0380 0.387 0.395 0.402 OA09 24.0
25.0 0.245 0256 0.267 0.278 0288 0.299 0.309 0.318 0328- 0.336 0.345 0.354 0.361 0.368 0.375 0.382 0.390 25.0

26.0 0230 0.239 0.250 0261 0270 0.281 0.291 0.300 0.309 0.318 0.326 0.335 0.342 0.349 0.356 0.363 0.370 26.0 !

27.0 0217 0.226 0.236 0.246 0255 0266 0276 0.284 0293 0.301 0.309 0.317 0324 0.331 0.338 0.345 0.352 27.0
28.0 0203 0.212 0.222 0.231 0240 0250 0.260 0.268 0276 0.284 0291 0299 0.306 0.313 0.320 0.327 0.334 28.0
29.0 0.191 0.200 0.209 0.218 0227 0.236 0.245 0.253 0261 0.268 0276 0.284 0290 0.297 0.304 0.310 0.317 29.0
30.0 0.178 0.187 0.196 0.205 0213 0221 0229 0.237 0245 0.253 0.260 0.268 0274 0281 0.287 0.294 0.300 30.0

_ _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ - _ - _ _ _ _ _ _ _ _ _ _- _ __ _ _ - .- _ _ _ - _
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AECL THERATRON 780 COBALT-60 TAR TABLE
,.

Field Size 20x20 21x21 22x22 23x23 24x24 25x25 26x26 27x27 28x28 29x29 30x30 31x31 32x32 33x33 34x34 35x35 Field Size
Depth,cm Depth, cm

05 1.059 1.060 1.062 1.063 1.065 1.066 1.067 1.068 1.068 1.069 1.070 1.071 1.072 1.072 1.073 1.074 0.5
1.0 1.054 1.056 1.057 1.059 1.060 1.062 1.063 1.064 1.065 1.066 1.067 1.068 1.069 1.069 1.070 1.071 1.0
2.0 1.036 1.038 1.040 1.041 1.043 1.045 1.046 1.047 1.049 1.050 1.051 1.052 1.053 1.054 1.055 1.056 2.0
3.0 1.013 1.015 1.017 1.018 1.020 1.022 1.023 1.025 1.026 1.028 1.029 1.030 1.031 1.032 1.033 1.034 3.0
4.0 0.985 0.987 0.989 0.992 0.994 0.996 0.998 0.999 1.001 1.002 1.004 1.005 1.006 1.008 1.009 1.010 4.0
5.0 0.957 0.959 0.962 0.964 0.967 0.969 0.971 0.973 0.974 0.976 0.978 0.979 0.980 0.982 0.983 0.984 5.0

6.0 0.925 0.928 0.931 0.934 0.937 0.940 0.942 0.944 0.946 0.948 0.950 0.952 0.953 0.955 0.956 0.958 6.0
7.0 0B93 0.896 0.899 0.902 0.905 0.908 0.910 0.913 0.915 0.918 0,920 0.922 0.923 0.925 0.926 0.928 7.0
8.0 0.861 0.865 0.868 0.872 0.875 0.879 0.882 0.884 0.887 0.889 0.892 0 894 0.895 0.897 0.898 0.900 8.0
9.0 0.828 0.832 0.836 0.839 0.843 0.847 0.850 0.853 OB55 0.858 0.861 0.863 0.865 0.867 0.869 0.871 9.0
10.0 0.795 0.799 0.803 0.808 0312 0.816 0.819 0.822 OB24 0.827 0.830 0.832 0.834 0.837 0.839 0.841 10.0

11.0 0.762 0.766 0.771- 0.775 0.780 0.784 0.787 0.790 0.794 0.797 0.800 0.802 0504 0.807 0.809 0.811 11.0
12.0 0.730 0.735 0.739 0.744 0.748 0.753 0.756 0.760 0.763 0.767 0.770 0.772 0.775 0.777 0.780 0.782 12.0
13.0 0.699 0.704 0.709 0.713 0.718 0.723 0.727 0.730 0.734 0.737 0.741 0.744 0.747 0.749 0.752 0.755 13.0
14.0 0.668 0.673 0.678 0.683 0.688 0.693 0.697 0.700 0.704 0.707 0.711 0.714 0.717 0.720 0.723 0.726 14.0
15.0 0.638 0.643 0.648 0.654 0.659 0.664 0.668 0.672 0.675 0.679 0.683 0.686 0.689 0.692 0.695 0.698 15.0

16.0 0.609 0.614 0.620 0.625 0.631 0.636 0.640 0.644 0.647 0.651 0.655 0.658 0.661 0.665 0.668 0.671 16.0
17.0 0580 0.585 0.591 0.596 0.602 0.607 0.611 0.615 0.619 0.623 0.627 0.630 0.634 0.637 0.641 0.644 17.0
18.0 0553 0558 0564 0.569 0575 0.580 0.584 0.588 0592 0.596 0.600 0.604 0.607 0.611 0.614 0.618 18.0
19.0 0526 0.531 0.537 0.542 0548 0.553 0.557 0.562 0566 0.571 0.575 0.578 0582 0.585 0.589 0.592 19.0
20.0 0.500 0.505 0.511 0.516 0522 0.527 0.531 0.535 0540 0.544 0.548 0.552 0555 0.559 0.562 0.566 20.0

21.0 0.477 OA82 OA88 OA93 0.499 0.504 0.508 0.513 0517 0.521 0.526 0529 0533 0.537 0.540 0544 21.0
22.0 0.453 0.459 OA64 0.470 0A75 0.481 OA85 0.490 0.494 0.499 0.503 0.507 0511 0.514 0.518 0.522 22.0 |

23.0 0.431 OA37 0.442 0.448 OA53 0.459 0.463 OA68 0.472 0.476 OA81_ OA84 0.488 0.492 OA96 0500 23.0 |
' 24.0 OA09 0.415 OA20 OA26 OA31 OA37 0.441 0,445 OA50 0.454 0.458 OA62 OA66 0.469 0..+73 0.477 24.0 |

25.0 0.390 0.395 OA00 OA06 0.411 0.417 0.421 OA25 0.429 0.433 0.438 OA41 OA45 0.449 0.453 OA57 25.0 !

26.0 0.370 0.375 0.380 0.386 0.391 0.396 0.400 OA04 0.409 0.413 0.417 0.421 0A25 CA28 0.432 OA36 26.0
27.0 0.352 0.357 0.362 0.368 0.373 0.378 0.382 0.387 0.391 0.395 OA00 OA03 0.407 0.411 0.414 0.418 27.0
28.0 0.334 0.339 0.344 0.350 0.355 0.360 0.364 0.369 0.373 0.370 0.382 0.386 0.389 0.393 0.3 % 0A00 28.0
29.0 0.317 0.322 0.327 0.333 0.338 0.343 0.347 0.352 0.356 0.360 0.365 0.368 0.372 0.375 0.379 0.383 29.0
30.0 0.300. 0.305 0.310 0.316 0.321 0.326 0.330 0.334 0.339 0.343 0.347 0.351 0.354 0.358 0.361 0.365 30.0

l

l
i
1
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AECL THERATRON 780 COBALT-60 TMR TABLE
.-

Field 51:e 4x4 5x5 6x6 7x7 8x8 9x9 10x10 11x11 12x12 13x13 14x 14 15x15 16x16 17x17 18x 18 19x19 20x20 Field 5ize
Depth, cm Depth cm

0.5 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 05
1.0 0.984 0.986 0.989 0.991 0.992 0.992 0.994 0.994 0.994 0.995 0.995 0.995 0.995 0.995 0.995 0.995 0.995 1.0
2.0 0.948 0.955 0.%0 0.964 0.966 0.967 0.971 0.972 0.973 0.974 0.975 0.976 0.977 0.977 0.977 0.978 0.978 2.0
3.0 0.906 0.916 0.924 0.930 0.934 0.937 0.941 0.943 0.945 0.947 0.948 0.949 0.951 0.952 0.954 0.955 0.957 3.0
4.0 0.865 0.876 0.886 0.893 0.899 0.903 0.908 0.912 0.915 0.918 0.920 0.922 0.924 0.925 0.927 0.928 0.930 4.0
5.0 0.821 0.834 0.845 0.855 0.863 0.868 0.874 0.879 0.883 0.886 0.889 0.892 0.895 0.897 0.899 0.901 0.904 5.0

6.0 0.776 0.791 0.802 0.815 0.823 0.831 0.839 0.844 0.849 0.853 0.858 0.862 0.864 0.866 0.869 0.871 0.873 6.0
7.0 0.733 0.750 0.763 0.776 0.785 0.794 0.802 0.808 0.815 0.820 0.824 0.829 0.832 0.835 0.838 0.840 0.843 7.0
8.0 0.692 0.708 0.722 0.736 0.746 0.755 0.764 0.771 0.778 0.784 0.789 0.795 0.799 0.802 0.806 0.809 0.813 8.0
9.0 0.651 0.668 0.684 0.698 0.708 0.718 0.729 0.737 0.744 0.750 0.756 0.762 0.766 0.770 0.774 0.778 0.782 9.0
10.0 0.611 0.631 0.645 0.660 0.672 0.683 0.694 0.701 0.709 0.716 0.723 0.729 0.734 0.738 0.742 0.746 0.751 10.0

11.0 0.577 0.593 0.610 0.623 0.636 0.642 0.657 0.666 0.674 0.681 0.688 0.695 0.700 0.705 0.710 0.715 0.720 11.0
12.0 0.542 0.560 0.574 0588 0.601 0.612 0.624 0.633 0.642 0.649 0.656 0.663 0.669 0.674 0.679 0.684 0.689 12.0
13.0 0510 0.527 0.541 0555 0568 0.579 0.591 0.601 0.610 0.617 0.625 0.632 0.638 0.643 0.649 0.654 0.660 13.0
14.0 0480 0.496 0510 0526 0.537 0.548 0559 0569 0578 0.586 0.593 0.601 0.607 0.613 0.619 0.625 0.631 14.0
15.0 OA51 OA66 OA80 OA95 0.505 0.516 0.529 0539 0.549 0.556 0.564 0572 0.578 0.584 0.590 0.596 0.602 15.0

16.0 0.425 0.440 OA53 0.465 0.477 0.489 0.500 0511 0521 0529 0.536 0.544 0.551 0.557 0.563 0569 0.575 16.0
17.0 0.397 0.413 OA27 0.439 0.450 OA62 0.473 OA83 0.492 0.500 0.508 0517 0.523 0.529 0.535 0.542 0.548 17.0
18.0 0.375 0.388 OA01 0.415 0.427 0.437 OA47 0.457 0.466 0.474 OA82 0.490 0.496 0.503 0.509 0516 0.522 18.0 |
19.0 0.351 0.363 0.377 0.389 0.400 0.411 OA23 0.432 0.441 0.449 0.457 OA65 0.472 0.478 OA84 0.490 0.497 19.0
20.0 0.330 0.342 0.354 0.366 0.376 0.386 0.397 0.407 0.416 0.424 0.432 0.440 0.447 OA53 OA60 OA66 0.472 20.0

21.0 0.312 0.322 0.334 0.345 0.355 0.365 0.376 0.385 0.394 OA02 O A10 0.418 0.425 0.431 0437 OA44 0.450 21.0
22.0 0293 0.303 0.314 0.325 0.334 0.345 0.355 0.364 0.373 0.381 0.389 0.397 0.403 0.409 O A15 0.422 0.428 22.0
23.0 0275 0.285 0.296 0.306 0.315 0.325 0.335 0.344 0.353 0.360 0.368 0.376 0.382 0.389 0.395 OA01 0.407 23.0

^

24.0 0.256 0.267 0278 0288 0.296 0.306 0.315 0.324 0.332 0.340 0.348 0.356 0.362 0.368 0.374 0.380 0.386 24.0 |
25.0 0.242 0.251 0.261 0271 0279 0.289 0.298 0.306 0.315 0.322 0.330 0.337 0.344 0.350 0.356 0.362 0.368 25.0 |

26.0 0.227 0.235 0.245 0255 0262 0.272 0.281 0289 0.297 0.304 0.312 0.319 0.325 0.331 0.337 0.3 43 0.349 26.0
|27.0 0.214 0.222 0.231 0240 0.248 0.257 0.266 0274 0.281 0.288 0.295 0.302 0.308 0.314 0.320 0.326 0.332 27.0

28.0 0.200 0208 0.217 0225 0.233 0.242 0251 0258 0.265 0.272 0.278 0285 0.291 0.297 0.303 0.309 0.315 28.0
29.0 0.188 0.1 % 0.205 0213 0220 0.228 0.236 0243 0.250 0257 0.264 0270 0276 0.282 0.288 0294 0.299 29.0
30.0 0.176 0.184 0.192 0200 0.207 0214 0.221 0228 0.235 0242 0.249 0255 0.261 0.267 0272 0.278 0.283 30.0

- _ _ _ _ - - _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ - - _ - _ - _ _ _ - - . _ _ _ - . __ _ _ _ _ _ _ _ _ _ _ _
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AECL THERATRON 780 COBALT-60 TT1R TABLE .

Field Size 20x20 21x21 22x22 23x23 24x24 25x25 26x26 27x27 28x28 29x29 30x30 31x31 32x32 33x33 34x34 35x35 Field Size
Depth, cm Depth, em

,

0.5 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.5
1.0 OS95 OS95 0.9 % OS96 0.996 OS96 0.9 % OS97 OS97 0.997 0.997 0.997 OS97 0.997 0.997 OS97 1.0- i

2.0 OS78 0.979 OS79 OS79 OS80 OS80 0.981 0.981 OS81 OS82 0.982 OS82 OS83 0.983 0.983 OS83 2.0
3.0 0 957 OS57 OS57 0.958 OS58 0.959 OS59 OS60 OS61 0.961 0.962 OS62 O S62 0.962 OS63 OS63 3.0
4.0 OS30 OS31 0.932 0.933 OS33 0.934 OS35 0.936 0.937 OS38 0.938 OS39 OS39 OS40 0.940 OS40 4.0
5.0 OSO4 0.905 OS06 OS07 0.908 OSO9 0.910 OS11 0.912 OS 13 OS14 0.914 0.915 0.915 0.916 OS16 5.0 -

6.0 0.873 0.875 0.877 0.878 0.880 0.882 0.883 0.884 0.885 0.887 0.888 0.889 0.890 0.890 0.891 0.892 6.0
7.0 0.843 0.845 0.847 0.848 0.850 0.852 0.853 0.855 0.857 0.858 0.860 0.361 0.862 0.862 0.863 0.864 7.0 l
8.0 0.813 0.815 0.818 0.820 0.822 0.825 0.826 0.828 0.830 0.832 0.834 0.835 0.835 0.836 0.837 0.838 8.0

'

9.0 0.782 0.784 0.787 0.790 0.792 0.795 0.797 0.799 0.801 0.803 0.805 0.806 0.807 0.808 0.810 0.811 9.0
10.0 0.751 0.754 0.757 0.760 0.763 0.765 0.768 0.770 0.772 0.774 0.776 0.777 0.779 0.780 0.782 0.783 10.0

11.0 0.720 0.723 0.726 0.729 0.732 0.735- 0.738 0.740 0.743 0.745 0.748 0.749 0.751 0.752 0.754 0.755 11.0
12.0 0.689 0593 0.696 0.700 0.703 0.706 0.709 0.712 0.714 0.717 0.720 0.721 0.723 0.725 0.726 0.728 12.0
13.0 0.660 0.664 0.6t>7 0.671 0.675 0.678 0.681 0.684 0.687 0.690 0.693 0.695 0.697 0.699 0.701 0.703 13.0

i 14.0 0.631 0.635 0.639 0.642 0.646 0.650 0.653 0.656 0.659 0.662 0.664 0.667 0.669 0.671 0.674 0.676 14.0
15.0 0.602 0.607 0.611 0.615 0.619 0.623 0.626 0.629 0.632 0.635 0.638 0.641 0.643 0.645 0.648 0.650 15.0

16.0 0.575 0579 0.584 0.588 0592 0.597 0.600 0.603 0.606 0.609 0.612 0.615 0.617 0.620 0.622 0.625 16.0
17.0 0548 0.552 0.556 0.561 0.565 0.5 % 0573 0.576 0579 0.583 0.586 0.589 0591 0.594 0.597 0.600 17.0
18.0 0.522 0.527 0531 0.535 0540 Of44 0.547 0.551 0554 0.557 0.561 0.564 0567 0.570 0.572 0.575 18.0
19.0 OA97 0.501 0.506 0.510 0514 0.519 0.522 0.526 0530 0534 0.537 0.540 0543 0546 0548 0551 19.0
20.0 OA72 0.477 OA81 OA86 OA90 OA34 0.498 0501 0505 0.509 0.512 0.515 0518 0.521 0.524 0527 20.0

.

21.0 OA50 0.455 0.459 OA64 0A68 JA73 0.476 OAB0 0.484 0A87 O A91 OA94 0.497 0.500 0.503 0.507 21.0
22.0 OA28 0.432 OA37 OA42 0.447 0.451 OA55 OA59 0.463 0.466 0.470 OA73 OA76 0.480 OA83 OA86 22.0
23.0 0A07 0 A12 0 A16 0 A21 0.426 0.431 0A34 0A38 0A42 0A45 0.449 0A52 0A55 0A59 0A62 0A65 23.0-

24.0 0386 0.391 0.396 OA00 0.405 0.410 0.414 OA17 O A21 OA24 0.428 OA31 0.434 OA38 OA41 OA44 24.0
25.0 0.368 0.372 0.377 0.382 0.386 0 391 0.394 0.398 0.402 0.405 0.409 OA12 OA15 0.419 0.422 OA25 25.0

\

26.0 0.349 0.354 0.358 0.363 0.367 0.371 0.375 0.379 0.382 0.386 0.390 0.393 0.396 0.399 0.403 0.406 26.0
27.0 0.332 0.337 0.341 0.346 0.350 0.355 0.358 0.362 0.366 0.370 0.373 0.377 0.380 0.383 0.386 0.389 27.0
28.0 0.315 0.320 0.324 0.329 0.333 0.338 0.342 0.345 0.349 0.353 0.357 0.360 0.363 0.366 0.369 0.372 28.0
29.0 0.299 0.304 0.308 0.313 0.317 0.322 0.326 0.329 0333 0.337 0.341 0.344 0347 0.350 0.353 0.356 29.0
30.0 0283 0.288 0.292 0.297 0.301 0.306 0.310 0.313 0.317 0.321 0.324 0.327 0.331 0.334 0.337 0.340 30.0

!
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AECL THERATRON 78G COBALT-60 PERCENT DEPTH DOSE (80 CM SSD)
,

Field Size 4 x 4 5x5 6x6 7x7 8x8 9x9 10x10 11X11 12x12 13X13 14x14 15x15 16x16 17x17 18x18 19x19 20x20 Field Size
Depth, cm Depth, cm

05 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 0.5
1.0 97.2 97.5 97.7 97.8 97.9 98.0 98.1 98.2 98.2 98 2 98.3 98.3 98.3 98.3 98.3 98.3 98.3 1.0
2.0 91.4 92.1 92.6 93.0 93.2 93.4 93.7 93.8 93.9 94.0 94.0 94.1 94.1 942 942 94.3 94.3 2.0
3.0 85.4 86.3 87.0 87.6 88.0 88.4 88.7 88.9 89.1 89.2 89.4 89.5 89.6 89.7 89.9 90.0 90.1 3.0
4.0 79.7 80.7 81.6 82.3 82.8 83.2 83.7 84.0 84.3 845 84.7 84.9 85.0 852 85.3 85.5 85.6 4.0
5.0 73.9 75.2 76.2 77.1 77.8 78.3 78.8 79.2 79.5 79.8 80.0 80.3 80 5 80.7 80.9 81.1 81.3 5.0

6.0 68.4 69.7 70.8 71.9 72.6 73.3 73.9 74.4 74.9 75.2 75.6 75.9 76.1 76.3 76.5 76.7 76.9 6.0
7.0 63.3 64.7 66.0 67.0 67.9 68.6 69.3 69.8 70.3 70.7 71.1 71.5 71.7 71.9 72.2 72.4 72.6 7.0
0.0 58.5 59.9 61.2 62.3 63.2 64.0 64.7 65.3 65.8 66.2 66.7 67.1 67.4 67.7 68.0 68.3 68.6 8.0
9.0 53.9 55.5 56.8 57.9 58.8 59.7 60.5 61.1 61.7 62.1 62.6 63.0 63.3 63.6 64.0 64.3 64.6 9.0
10.0 49.7 51.2 52.5 53.8 54.8 55.7 56.4 57.1 57.7 582 58.7 59.2 59.5 59.8 60.2 60.5 60.8 10.0

11.0 45.9 47.4 48.7 49.8 50.7 51.6 52.5 53.2 53.8 54.3 54.8 55.3 55.7 56.1 56.4 56.8 57.2 11.0
12.0 42.4 43.8 45.0 46 2 47.2 48.1 48.9 49.6 50.3 50.8 51.4 51.9 52.3 52.6 53.0 53.3 53.7 12.0
13.0 39.1 40.4 41.6 42.8 43.8 44.7 45.6 46.3 47.0 47.5 48.1 48.6 49.0 49.4 49.7 50.1 50.5 13.0
14.0 36.1 37.3 38.7 39.7 40.7 41.6 42.4 43.1 43.7 44.3 44.8 45.4 45.8 46 2 46.6 47.0 47.4 14.0
15.0 33.2 34.5 35.7 36.7 37.6 38.5 39.4 40.1 40.8 41.4 41.9 42.5 42.9 43.3 43.7 44.1 44.5 15.0

16.0 30.8 31.9 33.0 34.0 35.0 35.9 36.8 37.5 38.1 38.6 39.2 39.7 40.1 40.5 41.0 41.4 41.8 16.0
17.0 28.3 295 30.5 31.5 32.5 33.3 34.1 34.8 35.5 36.0 36.6 37.1 37.5 37.9 38.4 38.8 39.2 17.0
18.0 26.2 27.3 28.3 29.3 30.2 30.9 31.7 32.4 33.1 33.6 34.2 34.7 35.1 355 35.9 36.3 36.7 18.0
19.0 24.1 25.1 26.1 27.1 28.0 28.8 29.5 30.2 30.8 31.3 31.9 32.4 32.8 33.2 33.6 34.0 34.4 19.0
20.0 22.2 23.2 24.1 25.0 25.8 26.6 27.4 28.1 28.7 29 2 29.7 30.2 30.6 31.0 31.4 31.8 32.2 20.0

21.0 20.6 21.6 22.4 23.3 24.1 24.8 25.6 26.2 26.9 27.4 27.9 28.4 28.7 29.1 29.5 29.9 30.3 21.0
22.0 19.0 19.9 20.7 215 22.3 23.0 23.7 24.4 25.0 255 26.0 26.5 26.9 27.3 27.6 28.0 28.4 22.0 ,

23.0 17.6 18.5 19.2 20.0 20.8 21.5 22.1 22.7 23.4 23.8 24.3 24.8 25.2 25 5 25.9 26.3 26.7 23.0
^

24.0 16.2 17.0 17.7 18 5 19.2 19.9 20.5 21.1 21.7 22 2 22.6 23.1 23.5 23.8 24.2 24.5 24.9 24.0
25.0 15.0 15.8 16.5 17.2 17.9 18.6 19.2 19.7 20.3 20.8 21.2 21.7 22.0 22.4 22.7 23.1 23.4 25.0

26.0 13.8 14.5 15.2 15.9 16.6 17.2 17.8 18.4 18.9 19.3 19.8 20.2 20.5 20.9 21.2 21.6 21.9 26.0
27.0 12.8 13.5 14.2 14.9 15.5 16.1 16.6 17.1 17.7 18.1 18.5 19.0 19.3 19.6 19.9 20.3 20.6 27.0
28 0 11.8 12.5 13.1 13.8 14.4 14.9 15.4 15.9 16.4 16.8 17.3 17.7 18.0 18.3 18.7 19.0 19.3 28.0
29.0 11.0 11.6 12 2 12.8 13.4 13.9 14.4 14.8 15.3 15.7 16.1 16.6 16.9 17 2 17.5 17.8 18.2 29.0
30.0 10.1 10.7 11.2 11.8 12.3 12.8 13.3 13.8 14.2 14.6 15.0 15.4 15.7 16.0 16.4 16.7 17.0 . 30.0

_ _ - . . _ _ _ _ - - _ . _ _ _ _ - _ . _



.

AECL TERATRON 780 COBALT-60 PERCENT DEPTH DOSE (80 CH SSD) , ,

Field Size 20x20 21x21 22x22 23x23 24x24 25x25 26x26 27x27 28x28 29x29 30x30 31X31 32x32 33X33 34X34 35x35 Field Size
Depth, cm Depth, cm

05 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 0.5
1.0 98.3 98.3 98.3 98.4 98.4 98 4 98.4 98.4 985 98.5 985 98.5 98.5 98 5 98.5 98.5 1.0
2.0 94.3 94.3 94.4 94,4 94.5 94.5 945 94.6 94.6 94.7 94.7 94.7 94.7 94.8 94.8 94.8 2.0
3.0 90.1 90.1 90.2 90.2 90.3 90.3 90.3 90.4 90.4 90.5 90 5 90 5 90.5 90.6 90.6 90.6 3.0
4.0 85.6 85.7 85.8 85.8 85.9 86.0 86.1 86.i 86.2 862 86.3 86.3 86.4 86.4 86.5 86.5 4.0
5.0 81.3 81.4 81 5 81.5 81.6 81.7 81.8 81.9 81.9 82.0 82.1 82.2 82.2 82.3 82.3 82.4 5.0 -

6.0 76.9 77.0 77.1 77.3 77.4 77.5 77.6 77.7 77.9 78.0 78.1 78.2 78.2 78.3 78.3 78.4 6.0
7.0 72.6 72.7 72.9 73.0 73.2 73.3 73.4 73.5 73.7 73.8 73.9 74.0 74.1 74.1 742 74.3 7.0
8.0 68.6 68.8 69.0 69.1 69.3 69 5 69.* 69.7 69.9 70.0 70.1 70.2 70.3 70.3 70.4 70 5 8.0
9.0 64.6 64.8 65.0 65.2 65.4 65.6 65.7 65.9 66.0 66.2 66.3 66.4 66.5 66.6 66.7 66.8 9.0
10.0 60.8 61.0 61.2 61.5 61.7 61.9 62.0 62.2 62.3 625 62.6 62.7 62.8 63.0 63.1 63 2 10.0

11.0 57.2 57.4 57.6 57.9 58.1 58.3 58 5 58.6 58.8 58.9 59.1 59.2 59.4 59.5 59.7 59.8 11.0
12.0 53.7 54.0 542 54 5 54.7 55.0 552 55.3 55.5 55.6 55.8 55.9 56.1 56.2 56.4 56.5 12.0
13.0 50.5 50.8 51.0 51.3 51.5 51.8 52.0 52.2 52.4 52.6 52.8 52.9 53.0 53.2 53.3 53.4 13.0

'

14.0 47.4 47.7 47.9 48.2 48.4 48.7 48.9 49.1 49.4 49.6 49B 49.9 50.1 50.2 50.4 505 14.0
15.0 44.5 44.8 45.1 45.3 45.6 45.9 46.1 46.3 46.5 46.7 46.9 47.0 47.2 47.3 47 5 47.6 15.0

16.0 41.8 42.1 42.4 42.6 42.9 43 2 43.4 43.6 43.8 44.0 442 44.4 44.5 44.7 445 45.0 16.0
17.0 39.2 39.5 39.7 40.0 40.2 40.5 40.7 40.9 41.2 41.4 41.6 41.8 41.9 42.1 42 2 42.4 17.0
18.0 36.7 37.0 37.3 37.5 37.8 38.1 38.3 38 5 38.8 39.0 39 2 39.3 39.5 39.6 39.8 39.9 18.0
19.0 34.4 34.7 35.0 35.2 35.5 35.8 36.0 36.2 36.5 36.7 36.9 37.1 37.2 37.4 37.5 37.7 19.0
20.0 32.2 32.5 32.7 33.0 33.2 33.5 33.7 34.0 34.2 34.5 34.7 34.9 35.0 35.2 35.3 35.5 20.0

21.0 30.3 30.6 30.8 31.1 31.4 31.7 31.9 32.1 32.3 32 5 32.8 32.9 33.1 33.2 33.4 33.5 21.0
22.0 28.4 28.7 29.0 29.2 29.5 29.8 30.0 30.2 30.4 30.6 30B 30.9 31.1 31.2 31.4 31.5 22.0
23.0 26.7 26.9 27 2 27.5 27.7 28.0 282 28.4 28.6 28.8 29.1 29.2 29.4 29 5 29.7 29.8 23.0
24.0 24.9 25.2 25.4 25.7 25.9 26 2 26.4 26.6 26.9 27.1 27.3 27 5 27.6 27.8 27.9 28.1 24.0
25.0 23.4 23.7 23.9 24.2 24.4 24.7 24.9 25.1 25.3 25.5 25.8 25.9 26.1 26.2 26.4 26 5 25.0

26.0 21.9 22.2 22.4 22.7 22.9 23.2 23.4 23.6 23.8 24.0 242 24.3 245 24.6 24.8 24.9 26.0
27.0 20.6 20.9 21.1 21.4 21.6 21.9 22.1 22.3 22 5 22.7 22.9 23.0 23.1 23.2 23.4 23.5 27.0
28.0 19.3 19.6 19 5 20.1 20.3 20.6 20.8 21.0 21.1 21.3 215 21.6 21.7 21.9 22.0 22.1 28.0
29 c 18 2 18.4 18.7 18.9 19.2 19.4 19.6 19.7 19.9 20.1 20.3 20.4 205 20.6 20.7 20.9 29.0
30 0 17.0 17.2 17 5 17.7 -18.0 18.2 18.4 18.5 18.7 18.8 19.0 19.1 19.2 19.4 19 5 19.6 30.0- -

_ - _ _ _ _ _ _ _ - - _ _ _ _ _ - _ _ _ - _ _ = _ _ - _ - - - _ _ _ _ - -_ . . , . _ - _ _ _ _ _ _ _ - _ _ - _ - - _ _ _ _ _ _ _ _ _ _ _ _ _
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Calibration Report Survey

$!?.-5~/9YName of Facility: OA9 th/[,J d/cofo9V h Date:
Addecan: d3-M[s liftdcA[ CM41

tilr Alch Avc , Lidc //L
Utsi- Finws. '' M o

Telephone: ///7 267 -D O87 -
Type of Unit: b6il- Y EXip Ro d 7f0

Manufacturer: kkv[e Igr/cgv b (yA94 , /f/gf <4.Nr 16fAf(to //cde

Equipment Identification:
b6C L Tb(MInod 7td [Sthih

h n.a.~ dudi duwa sosaa +re c-Ivc (W s'-DN)Swe t

Room Loc a ti on :' /

Deucription: &pf{~$D &occhc ok/}krdk f YWs ,

Peraun(s) Responsible, include ti tle :
w

A. l?in \ ics , Y.O Rrb sA
,

B.

C.

Assigned Opera ting Personnel:

A. 1.iS/r Afb 0% .
I

1a.

C.__

Physiciat(s) Making Heport:

A. I'r/Wn R s(Rh . f O. , S & Nun h fb & 0
fi .

Instruments Used:

A . N fl- 2 6 ] O O ' sal f , to 602. , JVI)ff 2570Sh7
'

A

u.WLh}d2531Cbda,%Y'10D
C.

.

InW

Physicist
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Hadiation Protection Survey Date: }t 7f
Ins ti tu ti on : FA9M /ord Ovedoe V [// /t

'

nir das A# cWrvG '

uuf- (Es .' mo
Unit: hEdL 'TLp/Afttw 780 '
Room Location:

l?dA4?wa lType of Treatment: Fdco go

dequate interlock system (doors filters wedges)h// Ace
N>6 tYew S berAkMfN Resn,alo (Alor ba;i . eve. ldFD6Es en 1>lceks
Patient au control observed simultaneously _V/S , /tlevt /l -
nk codto coam/e. /

'

Patient-operatorcommunpcationavailable #r , /MfFAcedhL Codfeu| Codroff- |
'Roca a '

hadiation Area Posted _v(s, ed Moort b N RE4/wr/ I d w 41
Primary Beam nhield pr[sent (with interlocks) VAs , <:d,Nd
foc& go hfAm cad o,Jly n,,dh Ah ! WAY.FA M S
IQnergency Procedures Pos[ed 'V6S,
Control Panel Lock V6 [

Emergency Shut OFF [vpf, coMRed (cwn/C Asp fA/ Roomes
AMD c dkte ' hal)| ob Sitt k 494A N c h ' u d f 5|1WDed o

Indication that cont 01 console is ON Vrs. civ ce,d/tel <ndt</E
heJE cfcoa. 'N 4tfA 4trJV tecora nun l s 'o,a J ny kcao.

j

o

Indication thpt beam in ON Vts, os coJIond' c[acc/6, Ahcsc
rYu.t NYvtcdh 1% m ,Abbu

i od sad |n ' k(A o _v

Means provided for operator to terminajd exposure at any
time VAS,

Timer [ terminates exposure V6L

Ibv Th(RAinedee sLeak Test Performed V65, '

{ /
_'

Personnel monitored s/6 s , hs S/dMrds M Me1Asm/[c3 .I44-v

{ |
' '

Moni toring records ji/pdNlf M e4M&f 4@cs u4 c. k
n%AAkidc

'

OrRGoA/NC '
/ '

r

5

|W *

[ Physicist
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Operati_onal Performance Evaluation Date: 24 f/1natitution: kApriFk5d Ovede4 y GL
,

# '

lnr A66 //Avc. 6;4. lll
L] S f|A stl$ , hb

Unit: , bbC[.- 3 &Ad(ZoM Yd
Room Location:

Coincidence of the mechanical axis of the collimator assembly,
the central axis of the light beam, and the cross hairs:

OK
,

.--

Coincidence of the li(acceptable: 1.5 mm) ght beam with the useful x-ray beamdx

Coincidence of light field, collimator dial setting, and
x-ray beam sizes at the SAD or SSD distance (acceptable:agree within 1 5 mm) N

Determination of the mechanical isocenter (acceptable: sphereof 2 mm) d)<

Determination of the isocenter of the radiation beam
1) Co111mation (acceptable: 1.5 mm in diameter circle)

OW

2) Treptment table (acceptable: 1.
TilfA f M r k $-A \{C |A% % mueL n$n'mm ir} diameter c{rcle) Hoi oMET cRITEKiAl /. dcGS

j

Ltal ntek0 \nJ

2mmdiametc|rcircle) 8f
'

3) Gantry (accep. -table:

Timer: kcru AA v/ A/EA/L !y dk , ~bEOt d( / -d < OI//W9

SSD Jndicators. & GclMocA . }dOtis o(L La | =, (D $D Cw ,
_0nfn AI lov$cA OL Eh|d 2m heA chYAMO YW b O ~|00I 4

Beam Flatness (acceptable: Manufacture specifications -
typically + 3% over central r30% of the largest field area at
isocenter) OK, WE TcadS

,

Beam Dime tion Dependence : kEc, /,'q , ( O. /j' / /

A- A
#

Physicist
,

_ _ _ . _ _
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Percentage Depth Dose Data Check Date: 3 6 7V.

AAIdit$./ O acfoqy b, (A.Ins ti tution : M

\\t T hs k'n- Ehx%kn#lll
W e * Plaa s, go

Unit: b6CL T/tpuftny 1b'O
Room Location:

j,p, k g (, gM Wl 2 T7u %wt. y fvst_

Pield Size fX[ SSD fd
Readings for 2.oA at indica ted deptn in water phau t,om.

$ cm depth with reported % depth dose ''?d 1 7 .

6% ~l 0 6775' (, ~7. '7 7 Ave. //7.73 .

10 cm depth with reported % depth dose C 6 '2 .
Yb.% YC,'[U '/d YD Ave. Yl 80 . Cal. % D.D.* 6.*7

15 cm depth with reported % depth dose 360 7 . Q %.g * d. f7
3l 55 ~3 \ .bO 3 | . C.O Ave. S I, $~F . Cal, % D.D.* 3OE

9, ~0l)
Field size /0 X/0 SSD TO
Headings for 2.dM at indicated depth in water phantom.

$ cm dupth with reported % depth dose 7 b 9 9, .

"T2 . TI 7 7. TD 72., 7 Ave. ~72.To .

10 cm depth with reported % depth dose $~6.Y '2 .

fl. I I f2-. 2.o 5'2.17 Ave. T2 . r7 .Ca1. % D.D.* 5 .7
l$ em depth with reported % depth dose 3 7 '/ 9. . *7 h 2 0* We
3 6. 3 C 36. 3T 3 6.3f Ave. % 6. 36' . Cal. % D . D . * 3"/. 7

7. h j 0-l~Z
Pield size D X 7.-O SSD SO
Readings for 2 O b Q at indicated depth in water phantom.
$cm depth with reported % depth done "TI. 3 #2, .

19.f 3'l.35~~ T.T Ave. ~) 9. W .

10 cm depth with reyorted % depth dose 60.8 7, .

S~9, 9 578 I7, I Ave. T9. 53 .C al . %D.D.* h.D
15 cm depth with reported % depth done VY,E''),'. 9, 70.37'

'/3 90 YS YO Y3, VI Ave. y3. Y Z_ . Cal. % D.D. @[ b
9, pf o '2#

The dose measured at $ cm depth has been normalized to the
reported depth dose for the field nize and the corresponding
depth done.s ut 10 and 15 em caleniated.

.b %

/'
Physiciut

_
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3h91Percentage Depth Dose Data Check Date:
' O ecfagy b otInu ti tu ti on : APM/vr/ M

\\\ T 0||1sl(6- ShK Sukk ||l

the Plaas, mo
Unit: b6CL T/totalrt.,s 1 80
floom Location:

(L /#t- 25 70 9,wt y pct _ m hfo(, g
Field Size [X SSD fd I
floadinga for 2.0,C a t indica ted de p tn in water phan t.om.
$ cm depth with reported % depth dose ''7/ 1 7 .

M . "~l o (77f l,'7. 7 7 Ave. (,'7.~73 .

10 cm depth with reported % depth done C 6 '2 .
N.$O YC.IU '[[ . N) Ave. /(, . 80 .Cul. % D.D. h/7

1$ cm depth with reported % depth done 3 6:*7 5? Q Mg * $. f',2.

3I* ~5 \ bO 31- (.O _ Ave. '~5 (, ff . Cal. % D.D. 3T,E

*), V|. f' ~~ 0. Q
Field size /0 )< /o SSD NO
ficadinga for 2.d,4 at indicated depth in water phantom.
$ cm depth with reported % depth dose H a T #2,

.

~~7 7. . Y [ ~7 2 . T U 7 2.. f f ' Ave. ""J2 . EO ,

10 cm depth with reported % depth dose f6 . Y '2 .

5~2. . I T T2-. zo s 2.15~ Ave. 52.n . Cal . % n. D.* SL7
15 cm depth with reported % depth dose 37.'/ ?. 9 Y ) 0 * 94
36.~%' 3d. 37 3( 3f Ave. 2,6.' % ' . Cal . % D.D.* 3#/. T

'). y,f f O -R*7.
Field size D X 20 SSD 30

i

lie nd i ngu for 2. 0%) a t indicated depth in water phantom.
$cm depth with reported % depth done TI 3 9, .

79.4I ~~) 0). 3 5' ')') . 3{~ Ave. ~7 ') . 37 .

10 cm depth with Ie >orted % dept.h doue 6 0 . '8 7, .
T9, TO T7,5 N, T[ Avu. T9. 5 3 . Cal. %D.D.*dlO

1$ cm depth with reported % depth dose Y'/. b 2, . 9. 20-N
'/~3. 90 9'%YO Y3,fi'~ Ave. Vl'/ 7-- . Cal. % D.D. Y'[E -

0, O '}.
" 'l h e done measured at $ cm depth has been normalized to the
reported depth done for the field nize and the corresponding
depth dosen at 10 and 1$ em calculated.

> a
/'

.
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h!9'/Timer Evaluation Date: '6

Ra,6 ,J b .b,y 61 ' '
Institution:

||\5~ OlAb b(Y NdE. /l(,
Uck ble ' mo

Unit: kICl- M/AMAovv 7 /o
%om Location:

Timer Accuracy:

SET TIME MEASURED TIME ('with stop^ watch)-gh nO.D - 30 2,o " So&e

).o l' ooW" j ' co % ,l oa b "*

g.o 2< oo W 2 * y,%- 2. t oo 9h ''

Conunen La :
'

~T A 6K

Lihutter Correction Evaluation
Technique: /0.0 '>c/d. d d M, D $f0%

/

Measurements at _67 d ,c c/tpd N turfEtt.
Measuring Instrument ML IAh//t 25 76 % /Atira- w.k

N( 2s71(*/005jHeadings f'o r dI setting

|~7 7 d 17. T l'7.~70 l'7 IO- gyg, |7,, 7p.
Readings for /O setting

'56. lf 3C,lO 3 6. II M I8Ave.
Readings for .2 0 actLing

12.if 77.iT 7 2. 4f gyg, 77,f
Readings for 7 x 0.T setting

2 **6 ''? l a 'Jo. # 7 / ''" Ave. lllTS
Conanen to :

0N).cv)
-

|.COOW- m

-

-- -)'13f b + fl17y

')255-Il'Y [ Physicist
= ca u .
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|

Beam Flatness Date: 24 7Y
Institution: AdhM'd Oeofoo V N/LA

~lll V b |As kk NAw <da /tl
GJr +~ fidws. 'olos

Unit: AfG/ N/R4:[nox/ ~7/d
Room Location:

Technique: /0 X/d[d 7-o X 249 7-[jj, gg g gcpA
'

Menouvements at fd Aie wlU hd||rp CAf
;

Merisuring ins trwnent 6NCC RAD,hNo Nik Sc4 W6(
Setting: COA [ [ddo$ -

Cross Plane In Plane
Readings Location ' Readings Readings Location Readings(-) (+) (-) (+)

hd* YWUS h6 $dW S

Comments: /} vf5 $"//[

}
/' Phy'sici s t .
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Calibrated Measurement of Peak Dose Rate for 10 cm Square Beam

Institution: Ah4 $d hco!,o t/ / ((
li|K b fA(., b - b k , $ nIf(. /Ib
writ- Pk,;sc . p16

Unit: [\ lECL Mo#[new 7 h'O
Room Location:

Technique: / 6 W6 [~ hk [d.cw $$k

EP d I d LJ4!rA-!Measurements at: E, O /Cws ,

Measuring Instrument: N8l "Us')G OcsC Atr[(4 I 607 ) wMk
l'

Instrtmient Readings :

Setting: 2- d < k x b,9 [*bN )

~~) 2 . ~25 } 0,7,f 3 2. . l D_
3- 7 6. 3 I ],' , c -

7d,33 7 2./ *
72. . ?> 0 fr-

~ A7 po. 337 c
7 7 . M._mL 7Average =

[ 71.. \'
Expected 'true' reading for 2A

h<ck S/2/lciQ = h ~2.0 . g,077 (pny'=

Instrument Calibra on factor (Icentgen per scale divi ion)k,e
n , = V 7 2, xio'tt/c- G (gg.) =. g', 5y ggs '

72d k g =/,0o0Ambient. Pressure =

Ambient Temperature = /9.3 6C
10 cm square bNan = p, d3d //c)~~J$, S 2

/g .:..

% D.D. at %d deep for

Other factors : c,

Peak Dose Rate: "'"

( /, O b ~2. [.<-C

w$
f

Phynicist
.
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27

27* AAPM Pr tocct Tc:k Group 21: A Protocol for (biorbid does from high-estrgy berma .
.

Iculating the dosaj o wpter at c/,,,, f rom photon baamst

N:me: {ieet (2)for
'Wcrks 3/M/W

'

o<d MeVk'N'< MM Dat :

l. Radiation source: W
FAA(r' erd hfo Stateil energy:

Nominal accelerating potentiah
~~ _MV

Ionization ratio.
(Sec. IV 11)

(Fig. 3)
b) _ cmf/L _ SSD:

2. Phantom material (med): En O crn
Collimator fiehl size: . / 0 Y / "3 cm'; Depth of measurement:

3.1. Dose to phantom material per monitor nnit [ liq. (9)}:

D,,,,o / U = { AT7(T) N,,,,(Z /p)" '' P. n P .,, P,q.i .
~

where U refers to accelerator monitor units, or time for a "'Co unit.

[fI *C ami pressure P = mmIIg
The charriber temperature T=3.2.
at the time of measurement.The chamber signal AIis normalized to 22 *C and I atmosphere using the factor:

T + 273 *C 760 mmlig , [(f3(f g pf j

I 'm l'

295'C P
Mean chamber signal per monitor unit (at the higher collecting potential, and normalized to 22 *C and 760 mmlig)

( A I/ U') = 3 ' N X / C/mOIW6% nit3.3.

g ggg1
OM /- (F1 or ( 3T/lf) = scale division /

.y g..j monitor unit

Cavity-gas cabbration factor: Chamber enmiel: IMb ''Y18 @/l0L t) Wall material: hhh. f3.4.

O >UN g/cm 12b.T Wall thickness:
N, , = '/8N N Gy/C or Gy/ scale divi-

mmInner diameter:

"'

/,f3 y(7 j ) ,7a ,3.5. ' Stopping-power ratio (Fig. 2, Table IV): p,

3.6. Wall correction factor [I!q. (10)]:
d , '3 '/G

p"" , { n(5 / C"(ji /PC$ i (1 - tr)(5/P)", "l7 /P o

(Z /py,';d

tr = ._.d . bFraction ofionization from chamber wall (Fig. 7):
0 . #/ '/(1 -. tr) =If ro0.25, enter a nnd (1 - n).

if er <0.25, enter n = 0 and proceed to 4. /,4/L
Stopping-power ratio (Fig. 2, Table IV): gy fpgu ,

11nergy-absorption coellicient ratio (Table lX):

(ii,/ C" ' --. + @ ca /PC" i. = (ji ,,/ C$ |NPa
P

/' 0'
e

4. lonization recombination coricetion (Sec. IV C and l'ig. 4): P,,,,, =

#/ T/3
5. Replacement (gradient) correction (Fig. 5): P,g ex

Dose to phantom material per monitor unit or per unit time,Il . j*. Gy/mem4os-umt6.
,

D,,,a /U =
at point of measurement:

7.1. Dose to water per monitor unit, at d,,,.,, [Fq. (17)l:

D.,,,(at d,,,,)/ U = (D,.,a /U )X IISC X (ji,,, /pC'f
P/100

Correction for excess scatter from acrylic phantoms (Table XIV): llSC =7.2.
'

7.3. IInerEy-absorption cocilicient ratio (Table XII): (ji,,, /p), *$'' u;
7N 99Pu

7.4. Percent depth dose at depth of measurement:

D, ,,,,(at d,,,,,, }/ U = 7 IN U - Gy/pNDmit /
7.5. Dose to water per monitor unit, at d,,,,,

2I T O K%)l A -|IIL - 2iSJ c;'- .m=hsa ct,b.na unus may have nonhaear retaiionship bctween ,tose p.n,Mr nme amL 4 fn =ly rin >hoit enimme ame .
-:

i nine, espeoal orrections shnuht be madeer
j

tning the meslund ordoon an,t Siebert (Ref 5a)
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Calibrated Measurement of Peak Dose Rate for 10 cm Square Beam

~24!9YDate:

rodhvce!ost/ [/'
fllT 0$AhA AN. G$M

In s t.i tution : I

iUk $$d3 NO ;

Unit: $NC[- 'Tl44#bten/ ~7$0
Room Location:

(! . hd M 13hTechnique: /bv/0 h
/

k ;d WdMMeasurements at: SeO A //

Measuring Instrument: Mil- 26-ho hjcmr[#4 Nf/- 29//[*/0G)us

5 SA jo Y|2, ,

Instrument Readings: -

<

Setting: '1d0 N k x d EO ' db
73,'d 5 7/.66 7 7.W~

,, 85 90. 9r ~72 ?'
~

*?2. 87 'JT ~' Y

7 2. f 3 - g'7f. DD 92.WC I
|-

_ ,

t
71ID*b M'?l',, g

-

Average =

t/ f77I'
-Expected 8true' ending for i

0' 'h N ] '0Y& (floo L = 2 -:vmw ,.s g , o gy ~, ,

InstrumentCalib{at1nractor(Rounttenperscaledivision)a.-9 W
U = '/.~12'~7 )(lo R/L.. \\f ,pg =g,gy y,[3g Qg

733 A w'Ambient Pressure =
= /.oso j

Ambient Temperature = 20 < I s /go34pjg 4 /G7

% D.D. at fc# deep for 10 cm square o c am = ~7f , 5 7 |

Other factors : g , = ,99
Peak Dose Rate: |

i

|

^ i

,/ !

*
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AAPM Protocot: Task Group 21: A Protocol for atnorbid dose trom high entr0y beams27
.

to w ter at do,,,, from photon beams
'Worksheet (2) for calculating the dossjM U -

Name: __ W4 S4# Date: 3/ b ~ (O MeyAsCL- ThW5hd M0; Stated energy.
1. Radiation source:

Nominal accclerating potentiah . _.,_. . . n 1 V
lonization ratio:

(Sec. IV 11)
(Fig. 3)

LAIA 6ft - SSD: - em
2. Phantom material (med): bO im

Collimator field size: / 6./C / c' cm ; Depth of measurement:2

3.1. Dose to phantom material per monitor unit [1! . (9)]:9

D,,,,a /U = { T/ /ll) N,,(E /p)"|,"' P.,,n P,,,,, P,qa ,
~

where U refers to accelerator monitor units, or time for a "Co unit. 7N u milg~2-O \ 'C and pressure f uThe chaniber temperature T=3.2.
at the time of measurement.The chamber signal M is normalized to 22 *C and I atmosphere u .ing the factor:

T + 273 *C 760 mmlig /,()3 2)1 *
P295*C

r monitor unit (at the higher collecting potential, and normalized ig22 *C and 760 mmlig)
3.3. Mean chamber signal

( 3IM) u 13# N/R _C/ monitor unitT
f 7x,gf gfu'

f.03W1 j/, () c., L or (l flf) = scale d. . .ivision/
7,cic -o.oa7 monitor unit

3.4. Cavity-gas calibration factor:
Chamber model: YW97 ''b Wall material: I#f f

53 Wall ihicIc ness: d' _. g/cm 72

mm
N,o = E M UU Gy/C or Gy/ scale divi.Inner diameter:

u,-g y 7 g 4 ( ""'::.

3.5. Stopping-power ratio (Fig. 2 Table IV): g7 fpg...a _ [ / M[m
,

3.6. Wall correction factor (liq. (10)b
C,po[k(n($ / C"@,,,/ )"'d -1 (1 - n)(f /pC ]

d jP P _,,p ,

(L /p)|||"'

OnaFraction ofionization from chamber wall (Fig. 7):
O*(1 - n) u ..

If n>0.25, enter n and (1 - n).
If a <0.25, enter n = 0 and proceed to 4.

Stopping-power ratio (Fig. 2, Table IV): ([jpgn , j,. O / 7

Energy-absorption coellicient ratio (Table IX):

@w,,l E,Y Y' $ + @a.,l C" 0.$ 1 = R.,l C$ fe || BP P P

/000b _
4. lonization recombination correction (Sec. IV C and Fig. 4}: P,,,, =

5. Replacement (gradient) correction (Fig. 5): P,y, = 9 'I/ 3

Dose to phantom material per monitor unit or per unit time,8 g
,6. D,,,mi/U " Gy/suoiurumt

at point of measurement:
7.1. Dose to water per monitor unit, at d,,,, [Hg. (17)b

D,,,,,,,(at d,,,,)/U = (D,. a/U ) x !!SC x p ,, /pt'J'
P/100

~~~

7.2. Correction for excess scatter from acrylic phantoms (Table XIV): ESC u
~~'~

7.3. Energy-absorption coellicient ratio (Table XII): (fi,,, /p)","'" =- _

P= Y> 9(,
7.4. Percent depth dose at depth of measurement:

'2 / N
Oy/::#" E o,,i;== 11S'/7 c4 h.-7.5. Dose to water per monitor unit, at d,,,,,,: Dm, (a l d,,,,,, )/ U =

Q QA g .% = 2i/ f7 C/ 7f
8 Cubott.6o units may h.m: a nonlinear relationship hetwecn dose per umi time and nme, especially rm shou calmure timcg orrecnons a uml.1 be made
u>ing the method of Odon and .96ed (Her 54

M edical Physics, Vol.10, No. 6, Nov/Dec 1983
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IDate-Wedg] Fccior _ ,-

b4/A.Institution: 8AD8~/o d Wo ad /t

|| t h~ k|Mhe htk || L P/t ||( i
'

West Pin;a nio

Unit: A 6CL 45,tA%>> 780 ( i*sQ
Room Location:
Wedge Description: Fs// ' /om wr

53 D : go
spp.' 95~
cd Alo G 22. ~ ist L

EYNlb c~' S''b| E0" S5f) \Technique:
Measurements at: C6& '/<e# h anka<

On mricA o M ivrL 2 77t (*yo cs)N6L zi'70 eMeasuring instrument:
Setting: NM3 OM .'
Collimator Readings Readings With Wedge 30

Anale Without Wedge Wedge Code:

90 / ?. 5~6 /'/ Oo |

90 19. l'Lo Iy. 0W |
|

96 /9. t,. o 5~ / Y. s 9o
|
'

21u /9. ST,b I 3. 86T
270 /V. c t f j 3, cy o

27u /h co C /39/o
,

Average:
/7 Tff /3. 97$'of Readings:

Wedge Factor = Average of readings with wedge filter
Average of readings without wedge filter

G) f'" = | P'' 7 W
, '')l*$-

9. T9 >'

Wo" O- DPrevious Wedge Factor: 9

de

[ Physicist
.



z/$*gp(*''
,

2{ffy'

Wedga Fcctor Date.
Institution: R Ah h/os A/cde1 V (#d6L

*
-

||1T Alun Asd/ sde ut
(Js-k Pla;as ' mo

Unit: N / T h G A % ,v ~7Pd

Room Location:
Wedge Description: N(/// /0WK/f

sn D: fo %
<b O : '/ T u
G{ 4 622. - / E2 c__

b/ 70 e $$MTechnique: E Y/} A
Measurements at: C.0 + /5/4 A> 4"Ahn
Measuring Instrument: #61 ~ W 0"4elr4 t e NtL 2 sql (a foc g)

' '

Setting: Te TM " (> SI WCollimator Readings Readings With Wedge
Anele Without Wedee WedRe Code:

9u l'). 3SV //,y20
76 /9. SW //. yw

90 19.6no // '/yr

2,c 19. n.o n.us
290 6 L t i~ //.z:Su
390 )q fo5 J/. 2yd

Average:

of Readings: /7570 /[ 33(

Wedge Factor = Aver ge f readings with wedge filter
Average of readings without wedge filter

//. n I
k)F ~

/9,5'io ms=

96

b be E~7YPrevious Wedge Factor:

M
# Physicist
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h*UDC
'

'

33d!fk'. Wcdgo Factor . Date'-kM#N/ b bey hs[RInsutution:
hlT AlosH All. //%|fr til

'LKs 1- P/4,A, /vl )
Unit: ,_ - 'Th ra A f Aa ~780

Room 1.ocation:
Wedge Descripuon: b2ll 1 / o O ?( ,' T

S S O .' No %
TPD / 9'5~

C/ A/o ' G 2 2. - / 6 Y c_.

b " UOTechnique: Y /3' C / ,

Measurements at: OO </re//J e -Al/n~

Measuring Instrument: #67DS OD N I'A *N WL2MU/"N
Setting: /> d o ^ .

Collimator Readings Readings With Wedge d U
_ Anele Without Wedge Wedge Code:

96 3 5~,5)f / </, 6' o

'?o sW77 /Y go
go 3 s) 4 T / 9. b'o

1 o 3Sn9b /9.Va
27o 3E W /9. s'o
T/o MW /Nfd

~

l
.__ )

Average:
N.U // 60of Readings:

Wedge Factor- Aver ge of readings with wedge fjlter
Average of readings without wedge filter

IV. 30
uF 3r.n - N

Ik, ~*d Y I LPrevious Wedge Factor:

k.2

'
Physicist
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Tray Factor Date: 3 6 97
Tneit,ution: Apfkiyo docfeqV [( Q

%T NAthk h!h , $4k[ ||l
(Jest P/nar. 'Mo

YW Nitt/A iRod ]$0Unit:

Room Location:

Technique: /0,X /0 <d , @ N bh'
,c w u

Measurements at 9,0 m c/r'pk /~' udr,t_
|

hosc r/.r,t (' 602) us.Y/, A/FL 19)/f'/o(3)Measuring Inatrument: A/S ~2S70 e

Se t, ting : $A NC /00 j

Readings thout Tray I d/8
i

3 5.00 %2
351iW 3516C

7, to;3s* s's
-

3T

w00 TRArj
Average D_- .

-
D

,

'l 'CkReadings with Tray NI'Y b''t)'I''' YA#y
qu.f at Teay 4's
~ 3),yo VI. 2 0

3 y.zr-
W '/o 3y, g
3Y fo - 3 y 23

034 3Y W ._

Average ~$ Y 32-

Troy Factor = Average Reading with Tray
Average Reading without Tray

3 YN _ ~gg{#-

\Y_ 3s, b'W

SN*Previous Tray Factor:

, -

Physicist
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li n i f'- v a l u e Layer /lRo6s#9 Dato: ) 26 7k
Ins Li Lull on : kApi ca #c. qy &

itts A aska Adl . L(c nt 1

(Je# % ws. MO |
'

\ln i L : h FAL. %,g)c,,) ~~)[o ;

Room Location: I

Technique: (, . 6 0
kVo mA__.__ PM tev %

Muouurod with narrow beam geometry. 6 )( G . E 'f.E [f
Mensuring Instrument.: N6L. ~28~25 host d N6C261thloO5)
Headinds with No added atLenuatorn for time /,00-

.

NO . YT '|0. 0 '/D 5b Avu. rule '|0.Y$ harm. | 00
Hemling with T4 6 - added for time / oo .

2-7. '?D '2-9 $ ) ? 9 9d Ave, enLe 'Z7,7b Norm. di
Roadinde u i t.h //. 9 % added for Lime / cio .

20.*50 2.0 55'' 20.T[ Ave. ro te 2 0. S'S Norm. d ,7/
Houdinga u i. L h |~~), Os added for Lime /. 00 .

/I ~70 / S I /SI Y Ave. rate / O '73 Norm.d.37
Hundings wit.h 2/2. ,(. m udded l'or time / 00 .

//.(d [[.7 O /[.~10 Avu. ra t,e //dd Norm. d3 2-9

e;i lo:J 3raph

4u.. . . -. . . _ _ - - - - . - _ - - _

. . .
_..

. _.,_

._ _. _.. % __

i_ . . . __ ___.
_- .

. _.y. y.p.. _
_,-

T
~^

3 __

j
.. JL ._.__._ __.-_ %h.

_7___
_ _ .__

|
'

_ ___

' ~
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x
D
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*
3_ _ , , . + __ 5%

% g
~

% %
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2 ..-___._ ._..._.. _ g .. , _..- __ ._.-__. _. ._

, . . - . - - . . .. . . . _ .. . . _ .. , . . .. .-. ._ .. ._ ..._.... . . .. ,.

g g () 0- d Y E Qp

Am RR OPjS~t 94 ~

VA% M
Thyni ciu t



~

o .

.

Beam Direction Dependence Date: 3 !7/
Institution Y kAO,5bor) O#cofgtj ((' r/t

\ui Mask hp U Cafe ill
u k & % ;s , mo

'

Unit: b6d- YvM[Aca i<fd
Room Location:

u i , h4 $C h wk f)J[hp eg ,Technique: /d )(/o

Measurement at Isoc/ Men. [d A;/L

tok A6L 2T7/ /0(~3Measuring Instrument M6C 7576 ho sfM(I(A /

Se t, ting: /. 00 M
Head Angle Heading [AC

|tro Pe d ) 4 'O. 5'''

/50 V3-

/2o f>@
90 93.W
bo 93. i'i
30 y3,[
0~ E4 b Y3.vo

DO Y3,fo
3" Y3.7 I
27o y3.fo
2 40 t/ 3,7 7
'J ' u V3.af

Comments: y3,3 p - y $ ,7f

tj ', .1 T A 'l3-] i

'ww
'

Physicist .
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Apparent Source Position
Date: % YY

Unit: k6Cl Y(MY/tod TO Location: kAAtkwd Oscafew Idra, M WAA6
Measuring Instrument: hl-. "LT'7 6 ho$( g /Ic(L w k N C 7 9 7I /0G C[4nbrA
Technique: qJe> I,/ AER. (ad( (ully C Ap

i i

. Field Size Nominal Temp. Reading Average ' Ave. rad.
[ Ave. Corrected)-

Rad. Apparent *wt cm. Dist. Pressure Reading corrected Source. _ j-(cm.xcm) "

for T-P EuwT P- 1 , Positiont

10x10 cm. ~70 go

( 5'1 O $157 , \'A10
s~ gg.ca

80 *P'f V3.io
y5 ;g

1'b1 y3,'y5 @/IO .\$ W
[l*.

10 3s[ 3Y.CD 6 |g
~2, f W '2,Y. G> ,\WO &- |

@1 ;y. LT
'

L)[ p .,/ 3l.ud
s

,

3 I IO %.07 ,\'lq.3g
% .oS |

N.? (,0 .'YMaximum /

16
_

qg g ,3 g g,'9 9Field

an x Vr 7 g ,33
-

I %.'LooS

9b k,:7 %A #1"1 , r,V
I U

p 36.55' o

90 ylN 36- K.L g'JI ^ k' jL

3 (3. 6

MI 32-. if g
C)( G0 'W .'10 Y tfb

3 p.90 *

.

0 Apparent Source Position determined by least squares linear . ression.2

Notes: '

Vfam
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Co60 s position o
.-

T

3/26/94
TREATMENT UNIT: AECL 780
ENERGY: 'CO-60,

Field Size: 10X10

SDD READING 1/SQRT(READ.) SQRT(Io/Ig)
70.0 57.57 0.1318 '1.0000 -

80.0 43.80 0.1511 1.1465
'

90.0 34.63 0.1699 1.2894
95.0 31.07 0.1794 1.3612

Io= 57.5700

Slope (m) y-intercept (b) Coefficient
SDD vs.1/SQRT(Read.): 525.6137 0.6729 0.99997

SDD vs SQRT(Io/Ig): 69.2737 0.6729 0.99997

_______________________________________________.-_________________________

Field Size: 3SX35 +

SDD READING 1/SQRT(READ.) SQRT(Io/Ig)
70.0 60.33 0.1287 0.9769
80.0 46.23 0.1471 1.1159
90.0 36.62 0.1652 1.2538
95.0 32.88 0.1744 -1.3232

Io= 57.5700
,

-Slope (m) y-intercept (b) Coefficient
SDD vs.1/SQRT(Read.): 547.9433 -0,5600 1.00000

SDD vs SQRT(Io/Ig): 72.2167 -0.5600 1.00000
,.

. . . . _ _ - . _ _ _ . _ _ _ - - . . . - __u..__._a - . _ _ _ . _ _ _ _ _ - - - - - _ _ _ _ - _ _ _ _ - - _ _ -
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TREATMENT UNIT: AECL 780 I

ENERGY: CO-60 !

Field Size: 10X10
Calculated

SCD READING Reading * % Difference
70.0 57.5700 57.2082 0.6325
80.0 43.8000 43.8000 0.0000 I
90.0 34.6300 34.6074 0.0653 I

95.0 31.0700 31.0604 0.0309

!

TREATMENT UNIT: AECL 780 -

ENERGY: CO-60
Field Size: 35X35

.

i
Calculated j

SCD READING Reading * % Difference .'70.0 60.3300 60.3820 -0.0862
.

80.0 46.2300 46.2300 0.0000
90.0 36.6200 36.5274 0.2535
95.0 32.8800 32.7836 0.2940

i
* Calculated Reading is calculated by inverve square !

correction on the reading for 80 cm SCD.

!
1
i

|

1,

1
I

j
;

.

'I

'

-
.
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THi LNIVlillSTIYOF TEXAS

VDANJERSON
CANCERCENTER

Ac ndited Dosimetry Calibration Laboratory - #94 -
Instrument submitted by: Ot3) 792 32n

Dennis frieda, Ph.D. jSt John's Regional Health Center
iRadiation Oncology - MACC l

1235 E. Cherokee
Springfield, MO 65804

|

Page.1 of 4
Report # 92-078 i

Report of Calibration

Date instrument received for calibration: September 14, 1992

Date Instrument calibration completed: September 23, 1992

Date calibration report mailed: October 2, 1992

Description of Instrument:

NEL f armer Dosemeter Model 2570/AS2, Serial # 602
NEL Chamber Model 2571, (0.6 cc, graphite), Serial # 1063
Delrin Buildup Cap # 1063

NOTE: Proper function and reliability of the radiation measuring devices
described in this document are highly dependent upon handling and use.
Therefore, the duration of responsibility of The University of Texas
M. D. Anderson Cancer Center, . and its employees for the calibration
results extends only to the time the instruments leave the M. D.
Anderson Cancer Center premises. It is recommended that the
instrument user establish an appropriate technique of monitoring the
constancy of the instrument response before and after its submission
to the Accredited Dosimetry Calibration Laboratory and on a regular
basis thereafter. In addition, it is the express responsibility of
the instrument user to assure himself (by personal communication,- if
necessary) that his interpretation of the information in this document
is consistent with interpretation intended by the Accredited Dosimetry
Calibration Laboratory.

TEXAS MEDICAL CENTER

bl5 HotCOMl\E BOUL EVARD + HOUSTON. TEXAS 77010 + (713) 792 2121
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2a. |CAllBRATION FAC10RS: 1

Chamber Factors: Gy/C. This factor applies to the ion chamber alone. ;
The calibration factors given in this report are quotients of the x-ray or !
gamma-ray air kerma in air and the charge generated by that radiation in the

|ionization chamber. The average charge used to compute the calibration factor '

is based on measurements with the wall of the ionization chamber at the statedpolarity and potential . Leakage corrections were applied if necessary.

Electrometer Factors: C/rdg. This factor applies to the electrometer
alone for the scale, switch setting and. output mode specified. This factor is
the quotient of the charge collected on the internal capacitor of the
electrometer to the reading indicated on the display.

System factor: Gy/rdg. This factor applies to chamber-electrometer
readout systems as a unit with scale, switch setting and output modespecified. This factor is the quotient of x or gamma ray air kerma and the
reading indicated on the display.

A system factor can be obtained by multiplying the chamber and
electrometer factors.

Gy/rdg = (Gy/C) (C/rdg)

To obtain air kerma at the effective measurement point, in the absence
of the chamber, the system factor is multiplied by the reading on the display
corrected for temperature and pressure and ion collection efficiency (Pion).
Some dosimetry systems may also need a non-linearity correction.

Air Kerma - (rdg) (Gy/rdg) (TPC) (Pion) (non-linearity correction)

As of May 1, 1989 the official radiatinr. quantity for ion chamber
calibrations used by the National Institute of Standards and Technology is air
kerma in Gray (1 Gy - 1 J/kg). The AAPM (1983) calibration protocol uses
calibration factors in units of exposure. This report gives calibration
factors in both units (air kerma and exposure) to be compatible with both NIST
and the AAPM protocol. Air Kerma is related to exposure as follows:

To obtain exposure in Roentgen, divide air kerma in Gray by:

8.79 x 10-3 Gy/R for cobalt 60 gamma rays
8.76 x 10-3 Gy/R for x-rays

MylRONMENTAL CONDITIONS:

Prior to calibration all chambers are tested to assure communicationwith the atmosphere. All chamber measurements were normalized to 760
millimeters of mercury and 22 degrees Celsius. Use of the chamber at other I

pressures and temperatures requires correction by the multiplicative factor
1

(T + 273.15)/295.15 x 760/P

where T is the temperature in degrees Celsius, and P is the chamber pressure {in millimeters of mercury. No correction is made for the effect of water
vapor on the instrument being calibrated since it is assumed that both the
calibration and the use of the instrument take place in air with a relative
humidity between 10% and 70%, where the humidity correction is nearly
constant.

i
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2b. '

CALIBRATION CONDITIONS:

Field size is defined by the distance between the opposing 50-percent
intensity lines, measured at the calibration distance, perpendicular to the
center line of the calibration beam. Unless otherwise indicated, thecalibration field size is 10 cm by 10 cm. Stem effect was not investigated;
the calibration factor applies only to the field size stated.

During calibration, cylindrical or spherical chambers are centered in
the beam with the stem perpendicular to the beam direction. The effective
point of measurement is assumed to be the geometric center of the cavity. A
parallel plate chamber is centered in the beam with the plates perpendicular
to the beam direction. The effective point of measurement is assumed to be
the inner surface of the entrance window at the center of the window.
Manufacturer's markings are assumed to indicate this position.

All chambers (cylindrical, spherical or parallel plate) are calibrated
by suspension free in space with no additional scattering material (other than
adequate buildup for Cobalt-60).

BEAM OVALITY:

Medium energy x-ray beam quality is described in terms of the peak
kilovoltage, the first half-value thickness in millimeters of aluminum and
copper and the homogeneity coefficient (the ratio of the first and second
half-value thickness). The half-value thicknesses were determined with a 2 cm
diameter aperture and high purity aluminum and copper absorbers. The aperture
and ion chamber were positioned at 50 cm and 100 cm, respectively, from the
target.

X-Ray Beam Qualities Available

BEAM QUALITY

BEAM ADDED FILTERS HVT(mm) HOMOGENEITY
CODE kVp (mm Al) (A1) (CU) (Al) (CU)

M1 75 0.2 2.04 0.066 66 60

| M2 100 2.4 4.14 0.156 71 57
'

M3 125 4.0 6.03 0.268 74 54

M4 250 0.8 Thoreaus 17.8 2.92 98a 85

aEstimated.

E

__ _ _ _ _ _ _ . _ _ _ _ _ _ _
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2c.
ACCURACY:

The air kerma rate at the calibration position was measured with a
transfer-quelity ionization chamber which was calibrated at the National
Institute of Standards and Technology. Electrometers are calibrated with a
standard capacitor, regulated high voltage power supply and precision digital
voltmeter all with calibrations traceable to NIST.

The precision of the calibration factors assigned by the Accredited
Dosimetry Calibration Laboratory is believed to be within 10.5% (cobalt-60)
and 11.0% (x-rays) of the current standards of NIST. The NIST states an
overall uncertainty of 1% of which 0.7% is assigned to the uncertainty in .the
air kerma of their beam. The overall uncertainty is therefore, 1.2% for
Cobalt-60 and 1.5% for x-rays. The overall uncertainty is considered to have
the approximate significance of a 95% confidence limit.

The calibration factors is given to four digits to prevent rounding
errors up to 0.5% when the first digit is unity.

COLLECTION EFFICIENCY:

The collection efficiency, Aion, under the conditions of calibration was
determined on the cobalt 60 beam using the two voltage technique described by
Almond (1981) for continuous radiation. The ratio of current (charge)
produced in the chamber with the full polarizing voltage divided by that with
1/2 polarizing voltage was measured.

Ngas/(Nx Aion):

The AAPM calibration protocol converts the exposure calibration factor,
N, into the cavity gas calibration factor, N as. This report provides thex a
ratio N as/(Nx A on) for cylindrical chambers pIiblished by a Task Group of thei
ADCL's g(Gastorf, 1986). For parallel plate pchambers, this ratio is
calculated from the AAPM protocol guidelines using data by Nath '& Schulz !
(1981). i

!

References

1. Task Group 21, Radiation Therapy Committee, American Association of
Physicists in Medicine: Medical Physics 10:742, 1983.
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|
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4. Nath, R. and R. J. Schulz: Medical Physics 8:85, 1981.
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ACCREDITED 00SIMETRY CALIBRATION LABORATORY !
M. D. ANDERSON CANCER CENTER

Report of Chamber Calibration
Cobalt-60

St. John's Regional Health Center
Page 3 of 4 !

Report # 92-078 |
1

INSTRUMENT:

NEL Chamber Model 2571,(0.6 cc, graphite), Serial # 1063 i
lDelrin Buildup Cap # 1063

CALIBRATION CONDITIONS: Preirrad. Leakage: -1 x 10-14 A

Chamber Only: Irradiated free Orientation: Black line toward beam
in space with no additional
scatter material (except for Polarizing Voltage: -240 V
adequate buildup) (on thimble)

N as/(Nx A on) - 8.54 x 10-3 Gy/Rlon collection efficiency (A on)- 1.000i g i

AIR KERMA

AIR KERMA RATE CALIBRATION *
BEAM QUALITY (Gy/ min) FACTOR (Gy/C)

Cobalt 60 0.28 4.155 x 107 Gy/C

EXPOSURE

EXPOSURE RATE CALIBRATION *
BEAM QUALITY (R/ min) FACTOR (R/C)

Cobalt 60 31 .4.727 x 109 R/C

* At 22 C, 760 mm Hg

DATA BOOK: 27; PAGE(s): 224
[

..lY , DATE |92-H2w,

William F. Hads6n '
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ACCREDITED 00SIMETRY CALIBRATION LABORATORY
M. D. ANDERSON CANCER CENTER

Report of Electrometer Calibration
Electrometer Factor i

|St. John's Regional 11ealth Center
Page 4 of 4

Report # 92-078 i

!
'

INSTRUMENT:

NEL Farmer Dosemeter Model 2570/AS2, Serial # 602

SCALES, SWITCil POSITIONS, AND CONDITIONS: j

Electrometer Switch: Position
'

Function: ON
Range: see below j

Chamber: Charge (nC)
'

1

Chamber Range Calibration Factor C/RDG

Charge, nC Low 1.001 x 10'9

Charge, nC High 1.002 x 10~9

I
NOTE: Charge sensitivity (rdg/C) was constant to within 10.1% or the precision !

of the reading (whichever is greater) over the range of readings from !

4.050 to 20.240 on Charge, nC, Range: Low and 19.95 to 199.45 on Range: ;

High. The calibration factors in this report may not be reliable
outside this range.

1
'

DATA BOOK 29; PAG (s): 77
.

| Nf7LA s, w
W'ill iarii F. la'nson / DATT ]
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REPORT of
TELETHERAPY SURVEY

Facility:

Radiation Oncology Center
Doctors' Pavilion
1115 Alaska Ave, Suite 116
West Plains, Missouri 65775

License number: 24-18733-02
Surveyed By:

Dennis Frieda, Ph.D.
Radiological Physicist (ABR)

1

3135 East Redbud
Springfield, MO 65804

1994, following the replacement of and installatiThis is a report of surveys and tests performed on March 24-26,

located in the Radiation Oncology Centersource in the A.E.C.L. Theratron 780 Teletherapy u iton of a new cobalt-60n , serial no. 86,
, West Plains, Missouri.

International Limited, installed in it on MarchThe unit had a new Cobalt-60 source, supplied by Th
,

|

eratronics

C-146 with an initial activity of 295.5 TBq (7988 c60 source, serial no. S-4714, is a 2.0 cm diameter
24 1994 The new Cobalt-

, .

standard source type4,1994.

Pavilion,1115 Alaska Avenue, Suite 116, West PlainsThe unit is located in the Radiation Oncology Centeruries) on March, Doctors'
phone (417)257-7082.

and under the supervision of Liep Tiong TioThe unit is licensed under NRC license no. 24-, Missouri, 65775,18733-02
, MD.

1. Report of Servicing and Inspection

D. Tegtmeyer, certifies that on MarchAn " Inspection Certificate" signed by Theratronics Representative,
24,1994, the source

serviced in accordance with U.S. Nuclear Regulatory Cexposure mechanism in the above unit was fully inspectedand
License No. 54-28315-01. ommission

2. Leak Tests

A.

itself had a Dry Wipe Test performeo on MarchLeak Test Certificate issued by Theratronics indicates the source

activity was less than 0.005 microcuries.results of these tests were negative indicating that removabl
15 1994 The, .

I e

\
- - -
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B. Multiple wipe tests of the source portal and collimator surfaces |
-

were performed by the Theratronics service representative en
March 24,1994, following the installation of the source.
Results of their analysis indicate the source is not leaking.

3. Beam Off Head Leakage

The beam off head leakage was measured at points on the surface of an
imaginary sphere with a radius of one meter from the source.
Measurements were made following installation of the new source by
Theratronics service representatives on March 24, 1994. Measurements
were made using a model RATO F, Berthold type survey meter last
calibrated on January 28, 1994. The average of 18 points measured in
their report was 1.13 mR/hr with a maximum reading of 2.85 mR/hr.

4. Interlocks

A. Interlocks are provided such that the beam cannot be turned
on if the door is open. If the door to the treatment room is
opened while the beam is ON, the source will automatically
return to the OFF position and cannot be turned ON until
reset at the control console.

B. The unit is equipped with a beamstop. A headlock is
provided such that the source port can only be directed at |
the beam stopper.

5. Warning Devices and Emergency Plans

A. Lights are located on the control console, above the door to the
treatment room and in the treatment room on the gantry
head that indicate when the control console in ON and when
the source is in the ON position.

B. An independent radiation monitor (Primalert) is provided in I

the treatment room that emits a flashing red light that can be I
seen from the treatment room entrance when the source is
ON. The monitor is provided with a working battery back-up.
Procedures call for the function of the monitor to be checked
daily.

C. The door to the teletherapy treatment room is posted with a
" Grave Danger - Very High Radiation Area" and a " Caution -
Radioactive Materials" sign.

D. Emergency plans are posted near the control console noting
what action is necessary if the source fails to retract.

Page 2
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D. Emergency plans are posted near the control console noting
'

what action is necessary if the source fails to retract.

6. Radiation Field vs Light Field

A. Coincidence of the light field with the radiation field was
demonstrated with film.

B. Studies with film showed no change in coincidence of the
radiation and light fields with collimator rotation.

7. Output and Calibration .

A. The Certificate of Measurement from Theratronics, specifies that
the exposure rate in air of the source when installed will be

4

150.7 Rmm (15%) for maximum field size. Measurements on
March 26,1994, found an exposure rate in air of 149.4 Rmm
for maximum field size.

B. A full calibration of the unit was also performed on March 25-
26, 1994. Using calculation methods of AAPM Protocol Task
Group 21 (Dec.,'83), the dose rate at dmax for a 10X10 field
with full backscatter at a source-to-surface distance of 80
centimeters was found to be 215.7 cGy/ minute. See Calibration
Report for further details.

8. Timer

A. The timer accuracy was measured with a stop watch. Both
timer accuracy and linearity were found to be satisfactory
over the useful clinical range.

,

B. The source was found to exhibit a timer delay of -0.017
minute. Thus 0.017 minute should be added to the
calculated timer setting for each OFF-ON-OFF movement of
the source.

9. Radiation Protection Survey Measurements '

The cobalt teletherapy room is located on a grade such that it.is i

partially buried underground. The unit also has a locked beam I
stopper to serve as a primary barrier. The floor is a |

primary / secondary barrier on grade. The east wall and the roof area
are the only accessible primary / secondary barriers. All other
accessible side wall areas are secondary barriers. All areas outside
the treatment room were considered uncontrolled areas for the
purpose of this report.

Page 3
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It is assumed the maximum workload of the unit is 20 patients'

per day, with each patient receiving approximately _400 cGy at 80
centimeters. The treatment unit has actually rarely treated over
10 patients per week since opening in 1986. Twenty patients per
week would give a workload of 40,000 cGy per week at 80
centimeters. Using the current calibration, this gives a
maximum weekly beam on time of less than 3.5 hours per week
or alternatively, 0.7 hours per day.

The survey was conducted using a Ludlum 14C Survey Meter, serial
no. 45115, with a model 44-6 probe, serial no. PR030949. This
meter was last calibrated by Radiation Consultants of Mid-America,
Inc, on February 15,1994. All measurements were made using the
maximum field size (35 cm X 35 cm), and with (for secondary
barrier) and without (for primary barrier) a full water phantom
(40 cm X 40 cm X 30 cm) for scatter. All measurements were
made at one foot from the barriers. Measurements were taken at
a wide variety of gantry positions in order to find the maximum for
each area.

Summary of Exposure Measurements

Location As Primary Maximum Reading |
(See Map) Barrier as Secondary Barrier
Location (mrem /hr) (mrem /hr)

1. Control Area <0.05-

South Wall l

2. Darkroom <0.05 <0.05
South Wall

3. Waiting Room <0.05 <0.05
'

SE Wall
'

4. East Wall (Outside) <0.05 <0.05

5. North Wall (Outside) <0. 05-

6. Roof (Outside) 1.7 2.9

See attached map showing survey locations.

From these measurements the only area of possible concern is the
roof area. The roof area is raised approximately one and a half feet
above grade. It is accessible only from the west. Using the workload
discussed earlier, with the beam on only 0.7 hour per day, one could

Page 4
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not expect anyone to get 2 mR in any one hour. Using 10 CFR
20.1302(b)(1) to show compliance with dose limits, with this area
being a remote outside area behind the hospital it is very reasonable
to assign this area an occupancy factor of 1/8. Then the total
maximum yearly dose to individual members of the public could be
calculated as:

(3.5 hr/wk)*(52 Wk/yr)*(2.9 mrem /hr)(0.125) = 66 mrem /yr or {
0.066 rem /yr i

l

This does not exceed 0.1 rem (ie.100 mrem) dose limit. The
treatment unit is adequately shielded to meet the requirements of
10 CFR 20.

Dennis Frieda, Ph.D.
Radiological Physicist (ABR)

Page 5
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Radiation Oncology Center
Doctors' Pavilion
1115 Alaska Ave, Suite 116
West Plains, Missouri
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'

RADIATION SURVEY R,EPORT p3ssyfA,r.i.in.r.ny ei..d - u..m of

CUSTOMen StG?idTitt0 6M)6cLDcW G72., c2AAKS MDicML QTR ,

LOCATION __ //// ||| WSKM AVG .. tele 6Y PL /1)A)G ,. /Wo . A A*'7'/W
._

TELETliERAPY UNIT MODEL NE8dFv 'il NO SERIAL NUMBER b

SOURCE DATA'

Source Sorial No. 5' '/7 / #/ Diameter E C' TBq c2/8- Curies NNcrn

Measured Output /3 /- [ Rmm(ICRU) Measurement Date#24[ d/,.
'

Maximum Unit Output / Y8. 7 Rmm Rated Capacity Rmm0CRU)

Survey Meter Typer OEAT/vk/) Model 2A7d F.

Calibration Datn 7M A/. (9d3', '7h-6 8 /> 3/Survey Meter Serial No; A

Head Survey Performed By Y67IifWEA OntHKotosA"I onze cm x.q</
i w ...-4.. s.r,i e n. .. .o

NOTES

1. Perform survey with ABS covers instMted
/*2. Values at each point are everaged over a 100 cm ares2 ' '

b accord with recomrnendations NCRP Report 33.

3. Values are h truth at I rnetre frorn the source.
4. TWs report is based on waives rneesured et 18 points

and is it is for corrphance verification oth. Report
*2.le not to be used as a schsuture for cormrehensive 26 ''

point survey originally perf ormed urwier controlled --s
conditione et ttw f actory in accordance with tre
recommendations of BCRP Report 15.

5. Average of welues at ett 26 points is equd to, or less than I ;>~
i. . . a. .w 1

6. No rnessured vadue eaceeds 10 mR/h I

7. fitrun Stands for Floentgens per mnaste at I meter |

. ec, 5 ew) .s . .?
a ,v,,

I / |N,. ~ ~ b* * * so- i

/, *h - /, b- - - - - " '

w U_ a , m_j_ m
,/ x /t- .

.46 _' /, /t ! /, 2./> ...

m.i
I

wn.t . c.i... c. u s. s ..... e ae. i 252A
. . . . . o,.... u.. ..... r r... . . . . u s s...... , .e...

:
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INERATRONICS
'

CERTIFICATE OF MEASUREMENT
of

TELETHERAPY SOURCE S-4714

for

RADIATION ONCOLOGY CENTERCustomer WEST PLAINS, MISSOURI

Order No.

Therapy Unit When installed in THERATRON 780 #86 (at maximum field size) the
Output exposure rate will be 150.7 Rmm (15%) based on the source measurement

(below) , and the equipment conversion ratio described on sheet 264A.

Measurement Source S-4714 is a 2.0 cm diameter standard source type C-146
of Source containing 295.5 TBq (7988 Curies) of cobalt 60. The source exposure rate

was 131.8 Rmm (13%) at the one meter position of the measurement cell.

Date of Measurement 1994 March 4 '

Measurement Method

The source exposure rate was measured in the cell described on Form 263A " Measurement Cell for Teletherapy
Sources". The exposure rate was measured with an air wall cavity lonization chamber having a volume of 0.6 cm and3

fitted with a 4.6 mm eucite equilibrium cap. The instrument is calibrated in a cobalt-60 exposure rate certified by
the National Research Council of Canada

Accuracy

The uncertainty in the source exposure rate applies only to measurement of this source in the Measurement Coll. It
represents the maximum total uncertainty due to all causes including the calibration of the Council's primary exposure
rate, the calibration of their instrumentation and the precision of measurement in the Measurement Coll. Additional
uncertainty due to the comparative measurements involved, has been included in the statement of unit output.

EXCERPT FROM THE RECOMMENDATIONS OF THE INTERNATIONAL COMMISSION ON RADIATION UNITS &
MEASUREMENTS REPORT ICRU- 18, OCTOBER 1970. "It must be emphaslaed the measurement of exposure rate
and/or absorbed dose for treatment purposes should be made locally by the user himself. The statement of
equipment conversion ratio by the manuf acturer should not be regarded as a substitute for this."

e RMM stands for Roentgens per Minute at one Meter

1994 March 10 Approveddle]L @, ! , W.D.Wnissued
Measurement {

b |

L .L.Nor ton
Authorization-

k |

Theratronics international Limited.413 March Road PO Box 13140.Kanata Ontario K2K 287
(6T3T59Tr7T00 TaTMT3T597:3BT6. Telex 053-4416 i

i
|

|

White * Customer P6nk a Unit History File 202A
Yellow = Central Records Gold * Cobalt Operations
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THERATRON CS \
i

!

LEAK TEST CERTIFICATE
l

Order No. P. S. 45956 'HIEPAm0N 780 #86 Date 1994 FWCH 15
l

Description of Source (s) Tested
i

!
lOne Cobalt-00 Teletherapy Source . .. 2.0 CM. Active Diameter, Type C -146

!
!

Serial Na S-4714 Other

Leak Tests Performed Results of Tests,

1. The Dry Wipe Test. Procedure 00-0065
NECATIVE

{
Abstract - The surf ace of the capsule is thoroughly wiped with a filter

|paper. The paper is monitored and the amount of radioactive material
ipresent is determined If less that 0.0005 microcuries are present, the
jresults ar e described as negative. The limit is raised to 0.005 I

microcuries on the itiner capsule of a double encapsuled assembly. The
source assembly is retested af ter a minimum period of 7 days of
storage and within 7 days of final packaging. The limit on the 7 days
leak test is 0 005 microcurles.

'I

2. Other Tests (as described below).

3994 FW Cil 15 G.I;. DllCRI
() ate of Completion of Tests AuthodEation

Thgrstronics Internati nal Limited 4 ILMarSh Road PO h 13140. Kanatapntario K2K 287A
JF.i2L121-2160 * Fax (613) 592-3316 a Telex 053-441fr

whit e cusiemer-

Pink cobalt operations 265AV e ttow conual Records Gold
.

Unit History FHe-

_. . . - .--



'"/ NIM 4TRONidS REPORT OF ROUTINE WIPE TEST FOR CONTAMINATION
'

.'
~

MMM
'

paso

IMPORTANT: Sources shall be tested for leakago of intervals not to exceed six inonths. Records of test results
shall be kept in S.I. units or microcuries and maintained for inspection by the appropriato Licensing

| Authority.
,rc

LOCATION: OEAfX MM I'7~I MODEL & SERIAL NO. 77[o N
h/C ANA 44T $1- AA/X>J_/fRDATE OF TEST (S): IU 4/AMA/

;
; 6C79C '

! TESTED FOR: ''Co K 8"U O.

Drawer Tube in Hoad% Collimator O Source Container O Other: NCI O
COMMENTS

,

Survey Meter Used: Berthold RATO/F Serial No.874'8M Calibration Date: M* #All N

Derthold LB1200 ScrialNo A -- Calibration Date: /4

INSTRUMENT SENSITIVITY FACTORS ['
Berthold RAT 0/F(Window Open) _ Be-thold LB1200 (WipdomT65en)

{'1

_A B A A
40 c/rnin = 0.005 Cl"Go ET 110 c/ min [= 0.005 Ci"Co O'

140 c/ min - 0.005 Ci '"U O 1590e/rGn = 0.005 Ci '"U O
i

I Leak Test (s) Perfortned: '

Kf 1. Routino wipe contamination test as detaitod in the Maintenanco Manual or spec. #DG 0573 as i

found in the Sourte Handler's Handbook. :

(Wipe Reading N c/rnin) . (Background Reading M c/ min) - Net Reading h c/ min.

Contarnination = Net Reading 8 6 c/ min x (B) 0.005 (, g pei-

(A)#D c/ min f
1

NOTE: B and A cre the instrument sensitivity factors listed above. Conyemion to S.I. Units
0.001 Ci=378q

Teat Evaluations: 0.005 Cl=185Bq ; j
|

@ NEGATIVE Test showed less than reportable limit. |

O POSillVE A written contamination report wi!! bo propared to provido initial corrective action and !
;
: details.

It is hereby certifkid that the test (s) indicated abovo have been carried out by/or under the supervision of tho
urnierr.lgned. d,

Yryl-{& p /t GV ;2 **O, *
,

/ . _c
,i Signed (./ V' afe Title

|

Theretionks intamational limitod * 413 March Road a PO Box 13140 * Kanata Ontario K2K 2D7

(013) W12100 * Fax (613) 592 3816. Telex 053 4416

ne. cuevne: venne Una tsamy ime. rek U B. Se& Aped
( Fo 2' )

24 a
es:y i,s sz u Ar

1
: I

.

-
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P & S il MO[d*

IMPORTANT: Sources shall be tested for leakogo at intsrvals not to exceaf six inonths. Records of test osults
shall be kept in S.I. unitr, or inicrocuries and snaintained for inspection by the approprinto Licensing
Authority.

LOCATION:&/JgK /MA7) df/2 MODEL & SERIAL NO. I_780 [8
///I MSE&dL/f- M AAl%J/d DATE OF TEST (S): /9 ////1/dH 9&\

TESTED FOR. ''Co M. '"U O.

Drawer Tube in Head O collimator O Source contniner O Other: bSd D

COMMENTS

Survey Meter Used: Berthold RATO/F serial No. T742G Ca!ibration DateJ8 MO '7i

4/,!#2,/ .4Bertix>ld LB t 200 Serial No Calibration Date:

'

INSTRUMENT SENSITIVITY FACTORS f
, Berthold R ATO/F (Window Open) Derthold LO1200(\jVind wOkn)

A B A 7 0' 1_

40 drnin = 0.005 Ci"Co B 110 dmin = 0.005 Ci"Co 0
140 drnin u 0.005 Ci"U O if min = 0.005 Ci"U O

_/

Lcak Tost (s) Performed:

8 1. Routine wipe contamination test as detailed in the Maintenance Manual or spec. #DG 0573 as
found in the Source Handlers Handbook. 1

(Wrpe Reading M dmin)-(Background ReadingM_ dmin) = Net Reading O c/ min.

Contaminutkan = Net Reading O dmin x (B) 0.005 Ci C Ci-

(A) 40 drnin

NOTE: B and A are the instrument sensrtivity factors listed above. Conversion to S.I. Units
0.001 Ci - 37Bq

Tcat Evatuntions: 0.005 Ci = 1858q

[ NEGATIVE Test showed less than reportable lirnit.

LJ POSITIVE A written contamination report will be prepared to provkie initial correctivo action and
detnils.

tt is hereby certified that the test (o) indicated abovo have been carried out by/or under the supe vision of the |
undersigned.

Y. 1 xa e2f Y ,J 41 $.&n 7 ,

Signed \/ te / Title / |

Tlwrattonics internatonal Umitad * 413 March Road . PO Gor 13140 * Kenta Ontaro V2K 207
(613) 6912100 e Fax (613) 592 3818 * Teln 053-4410

mae . cme mue . una r se.,y A r,.s . u s. o.w,<w

wa
ca n s. ez ,m a~ r
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pase MM4 *l

IMPORTANT: Sources shall be tested for leakage at intervals not to exceed six rnonths. Records of test results
shall be kept in S.I. units or rnicrocuries and rnaintained for inspection by the appropriate Licensing

-

Authority.
w

LOCATION:g@RK 8/#4 UE
MODEL & SERIAL NO. UM M

/// W M A C C4 //u N /E_/2AMd /fk?, DATE OF TEST (S): IM 4/A#2# Nf

TESTED FOH: ''Co g). '"U O. '

&d/C- QDrawer Tube in Head O Collirnator O Source container O Other:

COMMENTS -

Survey Meter Used: Herthold RATO/F Serial No. [7NN Calibration Date-[ IAM N
Berthold LB1200 Scrial No - M4 Calibration Date. 4/

r
INSTRUMENT SENSITIVITY FACTORS [

Berthold R ATO/F (Window open) Berthold LB1200JVir11 Tow Open)
A B A _f 8

40 drnin = 0.005 Cl"Co @ 110 c/ir ~ = 0.005 Ci"Co O
140 c/rnin = 0.005 Ci=U O , 15 c/rnin = 0.cos Ci=U Or

Leak Tost (s) Performed:

B t Routino wipe contarnination test as detailed in the Maintenance Manual or spec. ftDG 0573 as
found in the Source Handler's Handbook.

(Wipo Reading I,7 dinin)-(Background ReadingM_ c/ min) = Net Reading O drnin.

Contarnination = Net Reading - O drnin x (B)a005 Ci g g,

(A)S/2. drnin

NOTE: B and A cro the instrument sensitivity factors listed above. Conversion to S.I. Units
0.001 Ci = 378q

Test Evaluations: 0.005 Ci = 1858q

& NEGATIVE Test showed less than reportable lirnit.
O positive A written contamination report will be prepared to provide initial corrective action and

details.

tt is hereby certilled that the test (s) indicated above have been carried out by/or under the supervision of the
undersigned.

. b/4 SfVhdL44-
e

A*, /2-Signed Ut U 17 ate r ' _

Title /

gratuucs international Umstod * 413 March Road * PO Dor 13140 * Kanata Ontario K2K 207

(613) 6912100. Fax (613) $92 3818 * To' rex 0534416

wie e_m,<: y w udtaswyra.: ut.U8.6.=k**e**

2/1 d

i -
b3OE :1 ! tL ' 82 lbf

i'



! ! #/S44TRONICS REPORT OF ROUTINE WIPE TEST FOR CONTAMINATION

P&S# NYTO*

IMPORTANT: Sources shall be tested for leakogo at intervals not to exceed six trx>nths. Records of tout tosults

shall be kept in S.I. units et microcuries and maintained for inspection by the appropriate Licensing
Authority.

LOCATION: b2AA6 / M d_ f E/2 MODEL & SERIAL f40. .[78O N
///f /ll/862LJ/di' d.AMAld8, #Q) ATE OFTEST (S): _N #78AU-/ 94/_

6 [ ??s'TESTED FOH *Co Od . "U R.
,,-

() rawer Tube in Head iJ Collimator O Source Container M Other: O
COMMEf 4TS - __

.___.

Survey Meter Used: Berthold RATO/F Serial No. I_7MKb Calibmtion Date:8 FD TM
BerilxAd LB1200 Serial No- A A Calibration Date, kA

If4STRUMENT SENSITIVITY FACTORS f
'

BertholdikATO/F(Window Open) Berthold LG1200 (WyourOhn)
A D A f3 '

40 drnin = 0.005 Ci"Co @ 110 dmin = 0.0W , Ci "Co O
140 dmin = 0 005 Ci"U O y00~ min = 0 005 a i *) Oc

! t.eak Test (s) Performed:

El 1. Routino wipe contamination test as detaiM in the Maintenanco Manual or spec. #DG 0573 as
found in the Source Handlers Handbook.

(Wrpe Reading . M dinin) - (Background Reading M dmin) = Net Reading O _ dmin.

Contamination = Net Rcoding [2__.. c/ min x (B) 0.005 Ci O Ci-

(A) 4C dmin

NOTE: B and A cro the instrument sensitivity factors listed above. Conversion to S.I. Units (
0.001 Ce = 378q

Test Evaluations: 0.005 Ci = 185Bq

13 NEGATIVE Test e.howed less than reportable linst.
O POSITIVE A written contamination report will bo prepared to provide initial cortective action and

details.

it la hereby certihd that the test (n) indicated above have been corried out by/or under the supervision of the
undersigned.

& e cea r h!'d r. Oh. - f-t

Signed V~ (/ Date ' ' Title '

Tigretrorncs international ikmtod . 413 FAarch_ fbad . PU Gox 1314o. Karmta ontaridK2K 207

(613) 6912100. Fax (013) 5924816. Tekx 053 4416_

wNie ic_ . _:. Yethe . Ur4 e as y F a.: m . U e 8,4eq<<
(Wa

se m ts, m our it~ E
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,

P&S# NNO.

IMPORTANT: Sourc:s shall be tested for leakage at intervals not to exceed six nx)nths. Records of test results
-

shall be kept in S.I. units or microcuries and maintained for inspection by the appropriate Licensing
Authority.

WLOCATIOft: /72AAK_B16/7 ML MODEL & SERIAL NO. T 7EO 84

/A C /7 M 5 k A AVE hL AAIDS, A10- DATE OF TEST (S): A 4 A ld / / t-1 94
TESTED FoH: *Co .El . '"U O.

Drawer Tube in Head [] collimator O Source Container 0 other: .M#f fd'l@ |
COMMENTS - |

|

Survey Meter Used: Berthold RATO/F Serial No. $7YACM Calibration Date:89 JAA/ 9$

Bertix>ld LB1200 Serial No I Calibration Date: 8
/ r

| INSTRUMENT SENSITIVITY FACTORS /
Berthold n ATO/F (Window Open) Berthold LO1200 OpM)

I A 0 A fB l

40 dmin = 0.005 Ci"Co 9 110 dmi = 0.005 Ci "Go 0
140 drnin = 0.005 Ci '"U O y dmin = 0.00s ci =~u O

Lcak Test (s) Performed:
|

' |

O 1. Routine wipe contaminaten test as detni:ed in the Maintenanco Manual or spec. #DG 0573 as
found in the Source Handlers Handbook.

(Wrpe Reading M drnin)-(Background Reading M_ dmin)- Net Reading O dmin.
Contarnination = Net Reading O c/ min x (B) 0.005 Ci O ci-

(A).M dinin

NOTE: B and A are the instrument sensitivrty factors listed above. Conversion to S.I. Units
0.001 Cia 378q

Tcst Evaluations: 0.005 Ci = 1858q

@ NEGATIVE Test showed less than reportable litnit.

O POSITIVE A written contamination report will be prepared to provide initial conective action and
details.

It is hereby certified that the test (s) indicated above have been carried out by/or under the supervision of the
undersigned.

<S/-t k n. W ?l|- t /] .Signed U ' \/ D5te Title /
'

Tiwritmmc a intomatonal limitaxf . 413 March ibed + PO Box 1314o . Karsata Ontarb K2K 201
(613) 69l 2100 * Fax (613) 5924816 * Telex 053 441s

wtae . Cweew: Yeew - Una e ammy r a.. Pe* . U 8. 8.wged

2/i*d
gg ;; g g7 ,agg ArR
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,- e a s n MC4G
IMPORTANT: Soiscos shall be tested for leakogo ni intervals not to exceed six inonths. Records of test sesults

shall be kept in S.I. units or rnicrocuries and incintainod for inspection by tho apptopriate Licensing
-

Authority.

MLOCATION:r22Mg/C_j/g71_CTA MODEL & SERIAL i10. [ 700 %
/// C R A $ N A /7Ed'_d6_M/d/S #[C DATE OF TEST (S): _rN# /ffd/CC6( W

6C77f
TESTED FOR: ''C o M. '"U O. (--

,

,
Drawer Tube in Head 0 Collimator O source container O Other:STAdotsLfem
COMMENTS

Survey Meter Used: Berthold RATO/F serial No.17 M2@ Calibmtion DateM? #AU N

Dertix>td LB1200 Serial No A/ Calibration Date: // A
i ;--

|NSTRUMENT SENSITIVITY FACTORS /
Berthold H ATO/F (Window Open) Berthold LB1200 (ylindo60pon)

A 0 A _/O
40 dinin = 0.005 Cl "Co 63 11o dmir = 0.00s pCi aco 0
140 c/rnin = 0.005 Ci"U O 1r dmin = 0.005 Ci "U O

Lcak Test (s) Performed:

I3 1. Routino wipe contamination test as detalted in the Maintenanco Manual or spec. #DG 0573 as
'

found in the Source fiandler's Handbook.

(Wrpe Reading -- M chnin)-(Background ReadingM- c/ min) = Net Reading O dmin.
Contaminution = Net Reading O dmin x (B) 0.005 Ci O Ci-

(A)ND dinin

NOTE: B and A cro the instrument sensitivity factors listed above. Conversion to S.I. Units
0.001 Ci=370q

Test Evaluations: 0.005 pci = 1858q

FJ NEGATIVE Test showed less than reportable lirpit.
O POSITIVE A written contendnation report will be prepared to provido initial corrective action and

details.

it b hereby certified that the test (r;) indicated abovo have been carried out by/or under the supervision of the
undersignad.

b'U ft1 hfg.,, df '7f Yg , hAf-
__

Signed U Date T '

" Title /

Tiwrationic s InterEnconal!imitud a 413 March Road * PO Box 13140 * Karmta Ontario K2K 207
(013) 6912100 * Fax (613) 5924816 * Tala 0534416

we . c=: v,w.. unu se.,y F a.: us u s. a.w ca *we

ms
OE :II ti 82IUr AR

.
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,,INERATRONICS REPORW HOUUNE WIPE TEST FOR CONTAMINATION.

.

P&S# bbb*

lidE65Y Niiiidirceisba'll be Ier.ted for leakago ni intoivals not to excomi nix nxinths. Hocords of toe.t tosults
shall be kept in S,l. un<ts or micsocuties nnd maintained for inspectkin by the appioprinto Licensing
Authority.

i

LOCAT10N:&8325..,dl@ MX' MODEL & SEHIAL NO, Ilio N[ I

///b2/M [lIAiM'/W.1M)ATEOFTEST(S):.M/ AM/NG/ @h
TESTED FOll: "Co VI. **U O. '|

Drawer Tubo in Head U Collirnator O Sowco Container d Other: --- O

COMMENTS
.-

Survey Meter Used: Herthold RA10/F Serial No.1N/2 N calibration Dato:.M._ J#71> M

BerilxAd LB1200 SerialNo /f/ // Calibrutk>n Date; A/ |'
i
i

_
INSTRUMENT SENSITIVITY FACTORS [

Berthold H AT0/F(Window Open) Derthold LD1200 y(ind[w Open)
A 0 A /0

40 chnin = 0.005 pCi"Go N 110 dmin = 0.006 Ci"Go 0
140 c/rnin = 0.005 Ci"U C p min =0.005 Ci *U C

Leak Test (s) Performed: ,
,

I 1. Routino wipe contamination test as detni:od in the Maintenanco Manual or speo, #DG 0573 as
found in the Source Handler's Handbook.

(Wipe RoodinD . c/rnin) (Backgromul Reading db dmin) - Net Hooding _d dmin.

Contarninution = Not Reading .. . . O._ dmin x (8) 0.005 (, D jgg,
(A) 4/d. dmin j

NOTE: B and A are the instrument sensitivity factors listed above. Convernon to S.I. Units
0.00 t Ci 370q

Teat Evaluntions: 0.005 pcl = 1858q

@ NEGATIVE Tee,t showed less tlwm reportable lirpit.

O POSillVE A written contamination report witi bo propaiod to provkfo initial conectivo action and
delnits.

It lo hereby certifkx1 that the test (s) indicated abovo have boon corried out by/or under the supervision of tho |

undersigned.

L kwdll ()hW- u?$ V _ wl, ds /),
igno - Date Title I/

~
~

protrariica hIte'ma6onal(knitud e 413 March _lkwad7Pd Dox 13140 * Kanata Ontario K2E 207

(013) 6912100 * Fax (613) 5924816 * Teles 053 4410 i

ae cus=w; yemm.th.e eamanam.. m .ue.6 4 .rae.< , ,,, 5

ma . d ~" *OC 11 t t5, O? IFJf
,

'
_ . . _ _ _ _ _ _ _ . . _ . - ___ _ _ _ . _ _ _ _



.
- _

-
_

.

(.h/ER4IRONICS
'

REPORT OF ROUTINE WIPE TEST FOR CONTAMINATION

MIkb* pasg
,

IMpORTANT: Sources shall be tee.ted for leakago at intervals not to excetxt six rnonths. Records of test results
shotl be kept in S.I. units or rnicrocuries and mnintained for inspection by the approprinto Licensing
Authority.

M
LOCAllON:(lF31EK AMUD O IX' MODEL & SERIAL No. IMb ff

|AC A.D$CA AUQ.2ddkuk AOPATE oF1EST(S): A GI /M AJ'r M 9Q
TESTED FOR- *Co O. '"U FI.

,.

Drawer Tube in Head U Colbrnator I Source Container O Other: O '|
COMMENTS l

Survey Meter Used: Berthold RATO/F Serial No. NMN Calibration Dato: N MX) N

Berthold LB1200 Serial No 2/ Calibration Date. .//, 4, -

lHSTituMENT SENSITIVITY FACTORS [
Berthold R AT0/F (Window open) Berthold LB1200 (Windogen) j

A B A 7
40 drnin = 0.005 Ci"Go O 110 dmin = 0.005 CiaCo 0
140 dmin = 0.005 pCi '"U ET 150g in = 0.005 pCi ="U O

Leak Test (s) Performed: ,

O 1. Routino wipe contamination test as detal:od in the Malatermnco Manual or spec. #DG 0573 as
found in the Source Handler's Handbook.

(Wrpe Reading M dinin) - (Background Reading M_ dmin) - Net Reading b dmin.
Contamination = Net Reading - O drnin x (B) 0.005 Ci O Ci,

(A)/Bf.z. drnin

NOTE: B and A are the instrument sensitivity factors listod above. Conversion to S.I. Units
0.001 Ci = 378q -'

Teat Evaluations: 0.005 Ci = 1858q

5 NEGATIVE Test chowed less than reportablo tirnit.

O POSITIVE A written contamination report will bo propared to provido initial corrective action and
detaila.

It la hereby certiflod that the test (s) indicated abovo have been carried out by/or under the supervision of the
undersigned.

-|

J /%. h ?b Y Y. k.| *

Signed Date Title
'

'

Ttwrotronics intiernasonal(knited 413 March Hoad PO Dox 13140 * Kanata Ontario K2K 207

(613) 69i 2100 * Fax (6i3) 592 381o . Telex 053 441s

: 4e . C seeme<: Yea . . Ura ea.n,y r a.: re m . u e. s.4 r4 peat ,

[en a
Oe . n ,vez ,, a~-

I

_ _ _ _ . .-
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TfNEM4TRONidS 11EPORT OF flO0 TINE WIPE TEST FOR CONTAMINATION
~

[
~

kC7N.

pas #,

'

IMPORTANT: Sources shall be tested for leakoge ni intervals not to exceed six inonths. Records of test osutts
shall be kept in S.I. units or miciocuries and maintained for inspection by the appropriate Licensing
Authority.

90LOCATION: D85 A1M &A MODEL & SERIAL NO. [8C N
[,//I,A/MA fl#Cd4 8A/A6 ATE T ST(S): M M /9/A lf G / # f
TESTED FOR: *Co (7 "U O.

, . .
Drawer Tube in Head O cathmator O Source Container if Other: O. [
COMMENTS i

'

Survey Meter Used: Herthold RATO/F SerialNo87UIN Calibration Date: 46I 7AU N

Bertfold LD1200 Serial No N[M Calibration Date;

i

;. INSTRUMENT SENSITIVITY FACTORS [
Berthold RAT 0/F(Window open) Berthold LB12jp(Window Open)

A 0 A _ D
i 40 dmin = 0.00S Ci"Co S 110 drni = 0.005 pCi"Go O
| 140 dmin = 0.005 Ci"U O 15 dmin = 0.005 Ci**U O !
i

Leak Test (s) Performed: ,

M 1. Routino wipe contamination test as detailed in the Maintenanco Manual or spec. #DG 0573 as
found in the Source Handlers Handbook.

(Wipe Reoding M dmin) - (Dackground Reading M.__. dmin) = Net Reading d dmin. :

Contamination = Net Reading O dmin x (8)0E 1= [) Ci
(A) 4//) dmin

1

NOTE: B and A cro the instrument sensitivity factors listed above. Converulon to S.I. Units
0.001 Ci-378q

Test Evaluations: 0.005 poi = 185Bq
.

| B NEGATIVE Test showed less than reportable linit.
O POSITIVE A written contamination report will bo prepared to provide initial corrective action and

details.
.

It is hereby certified that the test (n) indicated above have been carried out by/or under the supervision of the
undersigned.

b hern/ )9i, . c?[ $Y & A9.r
Signed () V 0a:4 litie v'

Therotronkn Intema5onal iknited 413 Manh nood * PO Box 13140. Kanata Ontario K2K 207
(013) 691210o * Fax (613) $92481o * Telex 053 4416
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